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INTRODUCTION 
Factors thst affect the eating quality of beef have been 
studied by mar.y investigators cut only a few studies have been 
concerned v.it.: the quality of pork cuts. The emphasis that 
has been given in recent years to the production of lean type 
hoib has raised several questions regarding pork quality. 
Most of the investigators who have reported data on meat and 
fat type hoLs have been concerned largely v.ith backfat meas­
urements, yield of lean cuts end lean to fat ratio in the 
total carcass• However, relationships of carcass quality to 
eating quality end chemical composition of pork cuts have re­
ceived little attention. 
In addition, the moisture, frt end protein entent in the 
food composition tacles vas determined on the combined fat and 
le ai. in a serving of roast or chops. Information is needed on 
the moisture, frt end protein content of just the lean portion 
of a serving of pork. 
The present Investigation -as conduct d on pork roasts 
ana chops from hog carcasses varying in backfat thickness from 
1. v to L.o inches- The objectives of trie study v;ere: 1) to 
study the relation between cackfat'thickness of pork carcasses 
and degree of marbling, cooKlng losses and yield of pork 
roasts, <c) to determine the moisture, fat and protein content 
of the separable lean from roasts and chops from each porl 
carcass and to relate these to backfat thickness end degree of 
marbling, 3) to compere energy values of cooked pork chops es 
determined in e calorimeter end ?s celculated from fFt and 
from protein content and 4) to determine the flavor, tender­
ness and juiciness of por^ roasts from carcasses that vsried 
in backl at thickness. 
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REVIEW OF LITERATURE 
kany investigations have been concerned with the develop­
ment of lean type hogs. Also, studies have been made to ob­
tain data for the establishment of standard pork carcass 
grades. Very little experimental work has been done to in­
vestigate the quality of the cooked meat from lean type hogs. 
The review of literature will present the various factors 
which may relate to the quality of pork ment such as carcass 
grade, marbling, cooking losses, yield, chemical composition 
and eating quality. In many instances, results pertaining to 
beef will be given for the purpose of indicating the general 
trend of relationships between these various factors and also 
for the purpose of comparison with the results obtained from 
recent studies on pork meat. 
Pork Carcass Grades 
A set of objective grade specifications for pork car­
casses has been developed by the United States Deportment of 
Agriculture. These specifications Include carcass weight, 
length and backfat thickness. - In 1931, tentative standards 
were Issued and since then there have beer- several revisions. 
The most recent specifications were issued in 1959 (Table 1). 
Hogs with an optimum ratio of lean to fat and Just the 
minimum degree of finish required to produce high quality 
pferk are graded U.S. Ko. 1. Hogs are graded U.S. No. 2 if 
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Table 1. Weight and measurement guides to grades for barrow 
and gilt carcasses6-
Average backfat thickness (inches) 
Carcass weight by grade 
or U.S. U.S. U.S. 
carcass length0 No. 1 Ko. 2 Ko. 3 Medium Cull 
Under 120 lbs. or 1 .2 to 1.5 to 1.8 or 0 .9 to Less 
under 27 inches 1 .5 1.8 more 1 • 2 than 0. 9 
120 to 164 lbs. or 1 • 3 to 1.6 to 1.6 or 1 .0 to Less 
27 to 29.9 inches 1 .6 1.9 more 1 .3 than 1. 0 
165 to 209 lbs• or 1 .4 to 1.7 to 2-0 or 1 .1 to Less 
30 to 3%.9 Inches 1 .7 c.O more 1 .4 than 1. 1 
210 or more lbs. or 1 .5 to 1.8 to 2.1 or 1 « c to Less 
33 or more Inches 1 .8 2.1 more 1 .5 than 1. 2 
aCoae of Federal Regulations, 1949, p. 40. 
^Average of measurements made opposite the first and 
last ribs and last lumbar vertebra. 
cCarcass weight is based on chilled, packer style car­
cass. Carcass length is measured from the forward point of 
ai ten bone to the forward edge of the first rib. 
they ere slightly overfinished and U.S. No. 3 if decidedly 
overfat. These three grades all have enough finish to pro­
duce pork of acceptable quality. On the other hand, hofs of 
medium grade are slightly underfinished and lack the quality 
characteristics asrocieted with acceptable palatabllity as 
evidenced by a lack of firmness end indications of little or 
no marbling in the lean. Cull grade carcasses ere decidedly 
underfinished and the pork is soft end watery with no visible 
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marbling. 
While carcass measurements furnish a reliable general 
guide to grade, the final grade of borderline carcasses is 
determined by conformation, finish and quality. Conformation 
refers to the build or shape of the carcass reflecting the 
relative size of the various cuts. Carcasses thet have 
superior conformation yield a high proportion of the most 
desirable cuts. Finish refers to the degree of fatness- It 
includes quantity and quality of fat in the body and amount 
and distribution of fat between the muscles end tissues. 
Quality refers to the character of the flesh and fat. Quality 
as described by Broug.i and Shepherd (1955) Is determined by 
the tenderness, palatabllity of the meet, strength of muscle 
fiber, color of the lean and fet meat, amount and strength of 
connective tissues, character of the intercellular fat, rela­
tionship between edible meet and fat and the size and charac­
ter of tne bones. However, relatively little information is 
available on many ->f these characteristics end considerable 
research is needed to provide data that cen be used in an 
evaluation of pork, quality. 
Marbling 
Garbling is a carcass quality characteristic that has 
received much emphasis in grading and evaluating beef quality. 
Marbling In pork, however, has not been studied to any greet 
5 s 
extent. 
foethods of predicting marbling sucn as backfat thickness 
and feathering (fatty striated deposits between the ribs) and 
overflow (fat over the rib cage) are often used to predict 
amounts of marbling in meat animal carcasses. Using 508 car­
casses from hogs of known history, Kauffman et al. (1958) 
found a highly significant statistical relationship (r = 0.26) 
between feathering-overflow and loin marbling. The low cor­
relation coefficient leaves doubt es to the reliability of 
using feathering-overflow as a sole source of predicting the 
amounts of marbling in pork. Judge et al. (1959) observed and 
classified 321 fresh pork loins on the basis of color (light 
or aerk), firmness (soft, Intermediate or firm) and marbling 
(slight, moderate or abundant). They reported that meaty car­
casses with minimum amounts of fat yielded soft, slightly 
marbled loin muscles at a slightly higher rate than the less 
meaty, fatter carcasses. However, correlations were low and 
explained little of the variation In muscle types. 
Estimations of the extent of marbling may be obtained by 
ether extraction of the lean meat. There Is some question, 
however, whether or not large, coarse deposits of fat in the 
muscle should actually be considered as true marbling even 
though these heavy fat deposits do increase ether extract 
percentage. Breidenstein et al. (1955) stated that the ether 
extract of beef longlsslmus dorsl (LD) muscle seemed to show 
6b 
a positive relationship with marbling. Palmer et al. (1958) 
studied short loin steaks from 536 beef carcasses of known 
feeding and management background. These authors obtained 
highly significant coefficients of correlation between grade 
and (1) marbling, (c.) area and (5) ether extract of the ID 
muscle. Judge et al. (1960) concluded from a study of 54 
pork loins that the degree of marbling was directly associated 
with percent chemical fat (P < .01) and inversely related to 
moisture content (P <.01). 
For some time carcass grade and degree of merbling of raw 
meat have been considered important factors In predicting the 
tenderness and juiciness of cooked meat. Some of the earlier 
wori (Hesler £t al., 1930, and Lowe e_t al., 1952) indicated 
that marbling was related to the tenderness of meat. However, 
recently this relationship has been questioned (Cover et al.. 
1958, and Cover and Hostetler, 1960). Wellington and Stouffer 
(1959) reported that the panel scores for tenderness increased 
with more abundant marbling. However, the correlation of 
0.263 was significant at the 5 percent level end accounted for 
only about ? percent of the variability in tenderness. Cover 
and Hostetler (1960) definitely questioned the relationship 
between carcass quality and tenderness. They stated that 
carcass grade and marbling were not consistently nor closely 
related to measurements for tenderness. 
One of the few studies on pork that has investigated the 
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relation between marbling scores on a specific muscle and 
tenderness and Juiciness concluded that the degree of marbling 
on the raw LD muscle between the 10th and 11th rib showed 
promise as a means of predicting tenderness and juiciness 
(Batcher and Dawson, 1960). 
Cooking Losses 
Cooking losses are important.In a complete evaluation of 
tne quality of meat. These losses may be measured in terms 
of losses in weight or volume or In terms of changes In chemi­
cal composition. According to Lowe et al. (195b), cooking 
losses vary with many factors Including cooking time, cooking 
temperature, exposed surface area, methods of cooking and com­
position of the meat. Usually, cooking losses ere reported 
as drip, volatile and total cooking losses. Drip loss in­
cludes that portion of the weight lost from the meat, which 
remains in the pan after cooking while volatile loss refers 
to the portion of the weight lost by evaporation and total 
losses are calculated as the sum of these two. 
There Is some experimental evidence that cooking losses 
may not be the same throughout the length of the pork loin. 
Satorlus and Child (1938) found that losses were higher for 
the loin end. kackey and Oliver (1954) reported that differ­
ences in cooking losses due to chop position were due to 
fluctuations among chops rather than to linear trends from 
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rib to loin end. 
Variation in cooking losses of beef vas found to be due 
largely to muscle (Saffle and Bratzler, 1959). Steaks from 
the adductor muscle had higher cooking losses then those from 
the semimembranosus. 
Degree of finish may influence cooking losses. Early 
work reported by Alexander (1930) Indicated that the ratio of 
evaporation loss to drip loss was less with beef roasts from 
higher finished animals as compared to those from lower grades; 
whereas, total cooking loss did not deviate to the same extent 
as the other two components, i.e., drip loss and evaporation 
loss. In a recent report, Saffle and Bratzler (1959) indi­
cated similar findings for pork as the total cooking loss was 
not affected by the degree of finish; whereas, cooking drip 
loss was directly related to finish and cooking evaporation 
loss was inversely related to finish. 
Yield 
Lean and fat yield are of primary consideration either 
from the economic or nutritional standpoint. Backfat measure­
ment was found by Zobrisky el. (1954) to be the best Indi­
cator of yield in the carcass. These investigators separated 
150 hoBs weighing from 10 to 400 pounds into lean, fst end 
bone and found that these tissues Increased in a definite and 
similar pattern during growth and fattening. Loin yields of 
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porK carcasses were reported by Self et al. (1957) for U.S. 
grade Medium and Ko. 1, 2 and 3 as 16.0, 15.4, 14.6 and 13.5 
percent, respectively. In other words, the lean hogs had a 
higher percentage of loin yield. 
Apparently, very few studies have been conducted to deter­
mine yield of i at, lean and bone from raw pork. Lever ton and 
Odel- (1958) reported a 73 percent cooked yield from raw pork 
sirloin roast. Of the total cooked weight, 37 percent was 
lean, £l percent was marble, and 9 percent was fat. Ko re­
ports could be found on either raw or cooked yield of rib 
roasts. 
Chemical Composition 
Considerable work has been done on the chemical analysis 
of pork to determine its nutritive value. Host of the data 
has been reported as average values without any information 
as to carcass characteristics, method of cooking or other 
factors that might affect the composition of pork. Data from 
various food composition tables ere summarized in Table 2. 
In addition to the data given in Table 2, a recent study 
by V/elr ( 1960) on the 4th to 6th rib srea of the LD muscle 
indicated a considerable spread in composition: total mois­
ture, 64.c to 75.7 percent; protein, 16.9 to 24.9 percent ; 
and fat, js.O to 16.8 percent. 
Some research workers have investigated correlations 
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Table 2. Composition of 100 grams of pork 
Energy 
Description of Moisture value Protein Fat Refer-
pork cut gm. cal. gm. gm. encea 
Raw pork 
Chops 58.0 296 16 .4 25.0 a 
Packer's carcass, side 
Thin 50.0 376 14 • 1 35.0 a 
Medium 42.0 457 11 .9 45.0 8 
Fat 35.0 538 9 .8 55.0 a 
Miscellaneous lean cuts 52.0 357 14 .5 32.7 a 
Cooked pork 
Chops 50.0 333 23 .0 26.0 a 
Chops, lean, loin center 53.0 250 34 .6 11.3 b 
Chops, lean 53.0 271 31 .2 14.6 c 
Chops, lean and fat, 
loin enter 43.7 357 29 .4 25.6 b 
Chops, lean and fat 42.0 394 24 .2 31.8 c 
Roasts, lean, sirloin 60.3 197 31 .1 7.1 b 
Roasts, lean • 55.0 257 29 .4 14.7 c 
Roasts, marble 52.3 281 28 .0 17.9 b 
Roasts, lean and marble 57.4 227 30 .0 11.0 b 
Roasts, lean and fat 46.0 365 %4 . 7 2 8.2 c 
^References are: a. Watt and Merrill, 1950, p. 40 
b. Leverton and Odell, 1958, p. 65 
c. U. 3. Dept. Agr., 1960, p. 7. 
between backfat and percent of ether extract and of protein 
in the carcass. For example, Hankins and Ellis (1934) re­
ported that backfat thickness of the hog carcass and per­
centage of ether extract in the carcass were related. Chat-
field (1937) mentioned that the fat and the protein content 
of meat depended on the degree of finish more than on the kind 
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of cut or method of cooking. Also, Saffle and Bratzler (1959) 
found a high correlation between ether extract and moisture 
and backfat. 
Variation in chemical composition of different muscles 
from the same pork carcasses was reported by Briskey jrt al» 
(i960). They determined the pH, myoglobin, glycogen, expres­
sible water, fat and total moisture of eight muscles from 40 
pork carcasses (135-160 pounds) and found extreme variations 
in the chemical and physical characteristics of the various 
pork muscles. 
There is some experimental evidence that all the charac­
teristics of a pork loin may not be the same throughout its 
length. Satorius and Child (1938) compared pork rib roasts 
with adjoining loin roasts and concluded that protein content 
was slightly higher for the loin ends ; however, moisture and 
ether extract were the same In both the rib and the loin 
roasts. 
Raw and cooked meat differ in trie proportion of moisture, 
protein and fat content. Batcher and Dawson (1960) investi­
gated the fat and moisture content of raw and of cooked 
muscles from eight pork carcasses varying in fatness. They 
reported that the fat content (ether extract) varied among 
different muscles and was higher in the cooked muscles than 
in the comparable raw muscles. The moisture content varied 
inversely with the fat content. A wider range In moisture 
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content was observed for tne cooked muscles as compared to 
the raw muscles. Similar results v.-ere reported on beef by 
Griswold (1955). 
Taste Panel Evaluation 
Evaluation of pork quality as determined by taste panel 
scores for flavor, tenderness and juiciness should be of 
primary consideration in the development of hog types or 
grades. V/anderstock and Miller ( 1948) reported that on beef, 
there was a difference in taste panel scores with a difference 
in carcass grade. Aldrich and Lowe (1954) reported that dif­
ferences in flavor and Juiciness were found between rounds 
from Good and Choice beef. However, some workers have found 
that grade and eating quality are not always correlated. 
Cover et al. (1958) calculated the coefficient of correlation 
for tenderness with carcass grade and reported that carcass 
graae appeared to be unsatisfactory as an indicator of tender­
ness in the meat of 126 yearling, steers. Also, carcass grades 
were not as good basis for deciding between moist and dry heat 
kietaods of cooking as was formerly supposed (Cover and Hostet­
ler, 1960). 
Flavor 
Flavor is that quality of food wnicn effects the senses 
of smell and of taste- Teste results from stimuli on the teste 
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bucis of the tongue. In meat, flavoring substances are com­
posed of salt, acids and products resulting from heating 
extractives and possibly disintegration products of protein 
and liplas (Howe and Barbella, 1937). Crocker (1948) reported 
that "Che flavor of raw meat was mainly in the juices; whereas, 
cooked meat flavor appeared to be due to chemical changes 
occurring in the fiber rather than in the juice. 
Progressive improvement in the intensity of flavor of 
beef lean was reported to be associated with fatness by 
Branaman ej; al. (1936). On the other hand, Kramlich and 
Pearson (1958) by comparing flavor threshold with gross 
chemical analysis showed that neither fat content nor fat-
free dry matter was responsible for differences in flavor. 
Tenderness 
Tenderness may be defined as the state of being easily 
masticated. Of the sensory qualities of meat, tenderness is 
One of the most important and Judge et al. (1960) expressed 
greater confidence in the scoring of tenderness than either 
juiciness or flavor. 
Tenderness of meat is measured either by sensory evalua­
tion or by mechanical means. Comparisons between the Verner-
Bratzler shear force values and Judging panel scores have 
ranged from very high (Ramsbottom jBt al. , 1945) to very low 
correlations (Deatherage and Garnatz, 19b%). Ramsbottom and 
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Strand!ne (1948) found significant correlations between shear 
force value of cooked beef and tenderness (r = 0.9). Kropf 
and—Graf (1959) found that beef grade exerted a highly sig­
nificant effect upon tenderness as determined by mechanical 
shear value and sensory evaluation. Using a dynamometer, 
Lowe (1934) obtained results that were In close agreement with 
subjective scores for tenderness of cooked beef roasts. 
Factors that influence the tenderness of meat have been 
reported by many Investigators• The grade and the age of the 
animal, the size of muscle fibers, the amount of connective 
tissue and the amount of fat have been studied in relation 
to the tenderness of beef. Literature on the relationship of 
these factors has been reviewed by Paul et al. (1944) and by 
Ramsbottom et al. (1945). More recently, studies on the ege 
of animal, degree of marbling end carcass grade have been 
reported in connection with their effect on tenderness of 
beef. Hlner and Hankins (1950) In a summary of their results 
on beef animals indicated that es age of the animal in­
creased, tenderness decreased. However, Palmer et al. (1958) 
in a study of 502 beef animsls renging from 5 to 30 months of 
age, found that an Increase in age was not associated with a 
decrease In tenderness• 
Wellington end Stouffer (1959) reported highly signifi­
cant positive correlation between taste panel scores for 
tenderness and marbling in beef although they noted that 
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marbling explained, only 7 percent of the variability in 
tenderness. Wlerblckl et al- (1956) reported that carcass 
grade of beef was closely related to tenderness in samples at 
3 days post mortem and less closely related at 15 days post 
mortem. Hanklns and Ellis (1939) studied 797 cattle and 924 
lambs and concluded that tenderness was caused by factors 
other than fatness. Cartwrlght et al. (1958) studied the LD 
muscle of the loin of yearling steers and stated that the 
heritability of tenderness was high. 
Connective tissue is a factor that is believed to be 
one of the causes in the toughness of meat. Wlerblcki et al. 
(1956) concluded that connective tissue expressed in terms 
of hydroxyprollne plays some part In tenderness. Loyd and 
Hiner (1959) found significant correlation between the 
hydroxyprollne content of the alkali-insoluble protein of six 
beef muscles and measurements of tenderness by the teste panel 
and by the Warner-Bratzler sheer. 
Although much work has been reported on factors affect­
ing tenderness of beef, relatively few investigations have 
ceen conducted in which relationships between pork carcass 
quailt} end tenderness were studied. Judge et al. (1960) 
reported that tenderness of croiled chops Increased as the 
raw muscle became less firm. Batcher and Dawson (i960) 
found a positive relationship between the fat content of 
tne muscle arid tenderness of the cooked rib arid cooked loin 
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roasts. 
Several Investigations on tenderness variations within 
muscles have been reported. Bray et al. (194E) found no 
difference in tenderness measured by mechanical shearing tests 
from the anterior to the posterior part of the loin muscles of 
'c50 pound hogs. In addition, Batcher ana Dawson (1960) found 
no significant difference in tenderness between the anterior 
and the posterior of the LD muscle in cooked cuts of pork. 
On the other hand, Weir (1953) and Hackey and Oliver (1954) 
reported that tenderness varied according to the location of 
tne sample In the pork LD muscle. Weir (1953) compared the 
mechanical shear and taste panel evaluations on the LD muscle 
of the right and left sides of six hog carcasses and reported 
that tne anterior and posterior parts were more tender than 
the middle. 
Juiciness 
Factors that affect flavor and tenderness may have an 
influence on Juiciness. Age of the animal is one factor which 
may affect Juiciness. Jacobson and Fenton (1955) showed that 
Juiciness decreased with age of the animal. In addition, they 
stated that Juiciness may vary among carcasses and among 
muscles. 
Juiciness has been measured subjectively by taste panels 
and objectively"by means of a pressometer. Satorius and Child 
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(1938) In a study of 39 standing rlc roasts of beef found that 
the correlation (r = 0.31) was Insignificant between percent­
age of press fluid and tne average juiciness scores of the 
five Judges. Bramblett et al. (1959) stated that average 
taste panel scores for Juiciness and press fluid yields for 
o 
muscles cooked at 63 C were consistently greater than the 
corresponding muscles cooked at 68°C. They reported that 
positive correlation for Juiciness scores and press fluid 
yields indicated that these measurements tend to agree in the 
evaluation of Juiciness of tne muscles. 
IS 
EXPSRIkEKÏAL PROCEDURE 
The 96 paired loins fro IL 48 hogs were purchased from the 
Rath Packing Company, Waterloo, Iov;a for this study. Car-
cesses were selected on the basis of backfat thickness which 
varied by increments of 0.1 inch from 1.0 to £.3 inches. 
Length of the carcass ranged from to 34 inches. The pver-
age ;veight of the chilled carcasses was 155 pounds and ranged 
from 146 to 16S pounds. 
Information on live weight, age and breed of of the 
hoes was supplied by the packing company. Also, the packer 
supplied data on grade, sex, beckfat thickness, length and 
chilled carcass weight of all 45 animals and weight of loins 
cefore and after trimming. Data on grade, age, chilled car­
casses and loins ere summarized in Table 15, Appendix, '.."eight 
losses in trimming the loins rt the packing plant were sum­
marized by kurphy (1959). 
Loins were delivered to Iowa State University usually two 
days after slaughter in lots of eight to 16 loins. The loins 
were kept in a walk-in refrigerated room (33 + 1.5°F.) until 
they were cut for testing. 
The loins were cut between the 10th a_nd the 11th rib and 
the anterior portion of the loin was used for the roasts end 
the posterior portion for the chops (Figure 1). In this 
study, physicfl and sensory evaluations were made on the rib 
roasts. The distribution of the weights of the 96 roests used 
Figure 1. Right pork loin showing the division into 
rib roast arid the chop sections R, A, B 
and ST 
19 b 
m cm 
in v..is study were: eiLht roasts from £ to o pounds, 4'c from 
3 to 4 pounus, 4Js from 4 to 5 pounds end four from 5 to 6 
pounds. Physiv; 1 end sensory evaluations v:ere made on pork 
chops by Kurphy (1359). In addition, moisture, fet and pro­
tein content was determined on raw end cooked roasts and 
chops. Energy velues of cooked chops were determined in a 
calorimeter and compered to values calculated from fat end 
protein content. 
Statistical Design and Analysis 
Pork carcasses were selected on the ce sis of "ceckfet 
thicKness which differed by increments of 0.1 Inch from 1.0 to 
c..3 inches. This made a to tel of 14 backfet groups • The 
statistical design consisted of an Incomplete clock design of 
paired comparisons. There were two aspects of the statistical 
design: one dealt with the selection of pork carcasses and 
the oth-r on the sensory evaluation of cooked roasts. 
From tne 91 possible paired comparison^, c4 pairs were 
selected and supplied at random by the packing company accord-
ine to tne statistical design in Table 3. Each testing day, 
loins from carcasses differed in backfet thickness by at least 
0.4 of er. inch. 
One loin from eecn animal was selected et random for 
cooking. The ooserved differences for any sensory character­
istic were ufsea on the difference in Judges' scores for 
ïaole «5. Statistical design and randomization® for paired comparisons 
1 
Backi'at 
thickness 
0 12 3 4 5 6 7 8 9 10 11 12 13 
Backfat thickness 
1.0 1.1 l.fc 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 
in. 
0 1.0 *1 a* d3 d4 
ui) (20) (11) (19) 
1 1.1 d5 d6 x d7 d8 
(5) (23) (4) ( 15) 
c 1.4; d9 dl0 dll d12 
(1) (3) (24) (12) 
3 1.3 dl3 d14 d15 
u) (8) (22) 
4 1.4 d16 d17 
(7) (9) 
5 1.5 d18 d19 
(6) (18 
6 1.6 d20 
(10) 
7 1.7 d21 d22 
(16) (13 
8 1.8 d23 d24 
(14) (17) 
^Randomization sequence is indicated in perenthesis. 
flavor, tenderness esic. juiciness of the roasts from the lower 
ana those froa the higher cac&fat carcasses in each paired 
comparison. 
Statistical analyses of taste panel scores were made on 
within day differences to eliminate between day differences 
caused by variability of and between judges. The following 
formula was used: 
ak = ti - tj + e^ 
where d^ was the observed difference of the k^^ pair, 
tj_ was tne effect of the itn beckfat thickness, 
tj was the effect of the j^ beckfat thickness, 
e^ was the error arising from the variability of Judges 
between days. 
The method of analysis was for an incomplete block design 
(Kempthorne, 195c)• Fitting the model with the restriction 
that tQ = 0 led tj reduced normal equations. 
Regression analysis was obtained by standard procedure 
(Snedecor, 1956). 
Raw Roast 
kerbllnp 
The degree of marbling of the LD muscle at the 10th rib 
was evaluated by two judges using a 5-point scale based on 
pictures supplied by the Huma.. Nutrition Research Division, 
Agricultural Researc.i Service, United States Department of 
k3 
Agriculture. De ta on degree of marbling pre given in Table 
15, Appendix. The values were as follows: 
Score Description 
5 Abundant 
4 Moderate plus 
3 Moderate 
'c Hod ers te minus 
1 Slight 
Pictures of raw fresh pork showing the degree of marbling for 
eac;: score are i..eluded in a report by Batcher and Dawson 
(1960). 
Yield of lean, fat and bone 
Tne LD muscle v.; s removed from trie roast and weighed. . 
Tne anterior portion, approximately from the 3rd to the 5th 
rib was used for chemical determinations. The posterior por­
tion, approximately from the 2th to the 10th rib, -.vas used for 
the shear force measurements. 
After the LD muscle had been removed and weighed, the 
remaining portion of the roast was separated into lean, fat, 
bone and inedible waste and each portion was weighed. The 
welg.it of tne LD muscle was a ded t-> the weight of the remain­
ing lean. The difference between the weight of the roast be­
fore separation and the weight of the sum of the individual 
prrts was considered the preparation loss. Percentage yield 
of each portion was computed from the weights. 
•cA 
Cooked Roast 
Before evoking, the rosst was weighed ai.d the marbling 
score of the LD muscle 'was noted at the 10th rib. 
Copain* procedure 
The rosst vas placed fat side up on a rack in the roast­
ing pan. Two tnermocouples in hypodermic needles were insert­
ed in the roast about an inch apart near the middle of the 
lone axis so that the tips were at the center of the LD 
muscle. Temperatures were recorded by a potentiometer."^" 
o 
Roasts were cooked in a preheated oven at 3^5 F. to an 
internal temperature of 185°F. Tne temperature was noted at 
%0-mlnute intervals at the start of the cooking period and at 
5-minute intervals near the end of this period. When the 
temperature in the center of the roast reached 165°F., it was 
removed fron. the oven and allowed to stand for 15 minutes be-
f or cutting. Any rise in temperature was noted. The average 
total cooking time was lo5 minutes or approximately 40 minutes 
per pound. 
Cooking losses 
Weight of the roast before sj.d after co king and that of 
the pax. and drippings were obtained. Total cooking losses 
Honeywell Reg. Co., Minneapolis, Minnesota (Model No. 
153X60Ps-X-olFi;. 
were calculated as the difference between the .-eight of the 
raw ai.d the cooked roast. Drip loss was the difference be­
tween the weight of the pan with drippings end the empty pan. 
Volatile loss was the difference between the total cooking 
loss and the drip loss. Percentages of total cooking loss, 
drip loss and volatile loss were based on the weight of the 
uncooked roast. 
Yield of lean, fat and bone 
After the cooked roast was weighed, the LD muscle wrs 
separated from the roast and weighed. The outside 1/<~-
centimeter slice from each end of the LD muscle was discarded. 
The:, tne muscle was divided into three parts. The anterior 
portion, approximately tne 3rd to the 5th rib, was used for 
t..e chemical determinations; the middle portion, approximately 
from tne 5th to tne 8th rib, for the taste panel evaluation; 
ai.d tne posterior portion, approximately from the 8th to the 
10th rib, for the shear force test. After the LD muscle was 
removed, the remainder of the rorst was separated into lean, 
fat, Done and inedible waste which were veighed separately. 
The preparation loss was determined by difference. 
Shear Force 
Shear force determinations were made on the LD muscle of 
t-e raw and of the c oked roasts using a modified '..'arner-
Bratzler shearing apparatus. This device measured the force 
in pounds required for the blade to cut across the muscle 
fibers or a givei. sample one inch in diameter. The blede of 
one shearing device is V-shaped and has s smoothly rounded 
cutting edee. Higher shear values indicate tough meat and low 
values indicate tender meat. 
'Tw_ cores from the muscle v:ere obtained using a sharp-
edged cylinder, one inch in diameter. when the diameter of 
the LD muscle v.as large enough, one core was cut proximal and 
tne other distal to the vertebral column. Otherwise only one 
core was obtained. Two to four cuts were made on each core 
and these determinations were averaged. 
Chemical Determinations 
The anterior portion, approximately the 3rd to the 5th 
ric, of tne LD muncle from raw and cooked roasts was used for 
fat, moisture and nitrogen determinations. Muscles were 
trimmed of all.surface fat end exposed portions. Then the 
meet v.as ground rapidly three times throug.: an electric food 
grinder^" equipped with s plate that had 3/15-inch openings 
and the sample was mixed thoroughly and rapidly after each 
grinding. After grinding, the samples were placed in poly­
ethylene bags and sealed. Gere was taken to exclude as much 
^Hobart manufacturing Company, Troy, Ohio (Model K4-B). 
l? 
air as possible aria masking tape v.as used to keep the package 
compact. The wrapped inert vas sealed in cans and immediately 
placed in a wal£-in freezer (-10°F. ) . DuBois ejt el. (1940), 
summarizing studies or. storage of meat, stated that frozen 
o 
por& stored at 0 F. or lover ues still in good condition after 
14 months. Similar results were reported by Bull (1943), Hall 
et al. (1949) and Mackey et el. (195%). 
Moisture 
Prior to drying, samples were allowed to thaw partially 
(30 to 60 minutes) to facilitate handling. Five-gram portions 
were weighed in calibrated aluminum dishes. For the raw 
s el:. _le, dishes coated with polytetraf luoro ethylene ( teflon) 
were used. 
Moisture determinations were made using a Brabender semi­
automatic moisture tester,^ a controlled temperature, forced-
draft, hot air ovei. with a slowly rotating turntable. The 
apparatus is equipped with a balance for weighing the sample 
witnout removing it from the cabinet. The weight Is read 
directly in percent loss In weight (percent of moisture). 
Preliminary stuaies were maue to determine the length of 
drying time in the Brabender oven for raw or cooked samples. 
Five-i_ram samples' were placed In the Brabender oven. In the 
^"Brabender Corporation, Rochelle Park, New Jersey (Model 
1 \0. 155%) . 
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preliminary studies, at tne beginning of the drying period, 
the samples were weighed at 30 minute intervals and at 15 
minute intervals near the end. Samples were considered dry 
when the moisture content did not change by more then C-l per­
cent in 30 minutes. 
Results of preliminary work, indicated that 5-gram samples 
should ue dried for 3.5 hours for raw pork and 1.5 hours for 
cooked pork at 102°+ 1°C. During drying of all samples, three 
readings were made, the first after 3 hours for the raw meat 
and after 1 hour for the cooked meet and two readings during 
the remaining 30 minutes. After drying, samples were allowed 
to cool in a desiccator. 
Fat 
Dried samples were wrapped in fat-free Y.listmen filter 
paper (Ko. 43) and pounded with a pestle to decrease the size 
of the particles for more efficient fat extraction. C.^re vas 
taken to prevent loss of fat through the filter paper by using 
a second piece of filter paper for samples higher in fat. 
Then the sample and filter paper were inserted In an extrac­
tion tnlmble which rested on a clean, dry and v. el ghee. Gold-
fisch beaker. Tne aluminum pan in wnicthe sample was dried 
was rinsed with small quantities of petroleum ether^ at least 
•'•Boiling range, 33-7° to 50.5°C. 
£9 
six times making sure than all particles were placed in the 
thimble. Fat extraction v.as done on a 5-unit G-oldfisch ex­
traction apparatus."*" Abjut 35 to 40 milliliters of petroleum 
ether v;ere used for each extraction. 
Preliminary work indicated that 6 hours of extraction 
ti^e i.as sufficient to remove all fat. Therefore after ex­
traction for 5 hours, the solvent v:as evaporrted from the fat 
fixture on a steam oath. Then the beakers containing the fat 
were dried at 1G0°G. for 90 minutes in an air oven. Beakers 
were allowed to cool and were v.-eighec. Increase in weight of 
t:ie beakers represented the frt content. 
Pro tein 
After the moisture and fat were removed from the leen 
meet, tne moisture-free and fat-free samples were passed 
through e 30-mesh screen in a Wiley labor?.tory mill. Nitro­
gen content was determined by a rapid procedure proposed by 
Perrln (1953) and modified for micro samples. The method of 
Perrin used macro Kjelcshl equipment and a sample size of 0.5 
tj I gram. In this study, "che micro Kjeldahl apparatus v.as 
used and i_0 to 30 milligram samples were an ply zed. Jones 
(1941) recommended the factor, 6.ic5, for converting nitrogen 
to protein In meat. 
1 Laboratory Construction Co., Kanss~ Citv, Missouri 
(No. 950). 
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Energy Value 
Two samples, one from the rib and one from the loin sec­
tion of cooked pork chops, were used to determine the energy 
value of the LD muscle of carcasses in each of the 14 backfat 
thickness groups. The animal to be analyzed from each group 
was selected at random. Gross energy value determined by heat 
of combustion in a calorimeter was compared to values calcu­
lated from, the fat and protein data (Table 32, Appendix). 
Before drying, frozen samples of cooked chops were partially 
thawed for ease of handling. About 10 grams of each sample 
were weighed on an analytical balance and the weight was re­
corded . 
Some moisture had to be removed for the determination of 
the energy value. Therefore, the sample was spread evenly in 
the Brabender pan and dried for 30 minutes at 102° +_ 1°C. in 
the Bracender oven. After drying, the pans were covered with 
a towel and the meat was allowed to stand for k days to adjust 
the sample to the humidity of the air. Weight of the meat 
after this period represented its air-dry weight. 
Heat of combustion of the dried cooked chop samples was 
determined in the Parr adlabatic calorimeter.^ Directions for 
use of the calorimeter giver, by the Parr Instrument Company 
(1960) were followed. About 1 gram of the air-dry sample was 
^Parr Instrument Company, koline, Illinois ( Series IjcOo) . 
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compressed in the Parr pellet press^" and weighed accurately in 
the metal combustion capsule. A 10 centimeter piece of 
nickel-chromium fuse wire was used to ignite the sample. The 
comb was charged with 25 atmospheres of oxygen pressure and 
tne sample vas burned. 
The sheet used for recording the data is shown in the 
Appendix. The net temperature rise was calculated as the 
difference between the initial and the final temperature. The 
calculation for the net heat liberated in Calories per gram 
was as follows: 
_ (t W) - (C^ - Cr.) 
m 
heat of combustion in Calories per pram, 
net temperature rise in °F., 
water equivalent of the calorimeter as determined 
by the Parr Instrument Co. or 1364 Calories per °F., 
correlation in Calories for heat of formation of 
nitric acid, i.e., volume in milliliters of 0.0725N 
alkali used in the titration; since the normality 
of the alkali used was 0.1003, the volume of alkali 
was multiplied by 0.1003/0.0725 = 1.38, 
correction in Calories for heet of combustion of 
fuse wire or 2.3 x centimeters of fuse wire con­
sumed in firing. 
1Ibld. (No. 2811). 
where H 
t 
W 
cl 
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Gross energy value as determined by the heat of combus­
tion in tne calorimeter v.as compared to tne calculated values 
by the use of factors given by Merrill and Watt (1955). The 
following formula was used for the calculated gross energy 
value: 
g e v =  9 . 5 0  j î g  •  5. 6 5 '  
where GEV = gross energy value in Calories per gram, 
f = percent of rat (ether extract), 
p = percent of protein (percent of nitrogen x 6.25). 
Net energy value or physiological fuel value takes into 
consideration the coefficient of digestibility and the IOPS of 
ii.completely oxidized nitro en in the body. The coefficient 
of digestibility was found by Atxvater to be 95 percent for fat 
ana S? percent for protein; the correction for loss of incom­
pletely oxidized nitrogen is 1.25 Calories per gram of protein 
(kerrill arid V.'att, 1955). The factors for physiological fuel 
values, therefore, are calculated as follows: 
For fat, 0.95 x 9.50 = 9.02 Calories per gram, 
For protein, 0.9? (5.55 - l.c5) = 4.%? Calories per gram. 
N2V = 9.02. ^ + 4.%7 Yoô 
where KEV = net en erg; value in Calorit.s per gram, 
f = percent of fat (ether extract), 
p = percent of protein (percent of nitrogen x 5.25). 
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Taste Panel Evaluation 
The cooked roast was cut Into 1/4-inch slices and placed 
on termed, numoered porcelain saucers. A panel of six select­
ed and trained judges scored a slice from the roast for flavor, 
tenderness and Juiciness. A copy of the score card and pork 
scoring scale is shown. The number of chews that was required 
to masticate a given piece of meat was recorded to aid the 
judges in scoring tenderness. 
On any one day, each judge received two slices from the 
same anatomical position in the two roasts that were tested. 
However, tne six adjacent slices from the LD muscle between 
the 5th and 8th rib of each roast were assigned so that at the 
end of a 6-day testing period, each Judge had evaluated one 
slice from each of the six locations In the rib roast. 
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RESULTS AND DISCUSSION 
Pork loins from 48 carcasses that varied in backfat 
tnickness by increments of 0.1 inch from 1.0 to 2.3 inches 
were purchased from the Rath Packing Company. Information on 
28 live animals revealed that the weight ranged from 215 to 
230 pounds (average, 223 pounds) and the age ranged from 5.5 
to 8 months (average, 6 months). It should be noted that as 
backf at tnickness increased, the age decreased. Information 
was given on breed of 22 animals: Hampshire (3), Tamworth 
(1), Yorkshire (4), Chester White (2), Duroc (3) and cross 
breeds (9). 
In general, the 22 carcasses with backfat thickness rang­
ing from 1.0 through 1.6 inches were graded U.S. Ko. 1. The 12 
carcasses, backfat 1.7 through 1.9 inches were graded U.S. No. 
2. The 13 carcasses, backfat 2.0 through 2.3 inches were 
graded U.S. No. 3 (Table 15, Appendix). There were 22 males, 
2c females and four of unknown sex. Carcass weights ranged 
from 146 to 166 pounds, averaging 156 pounds. Carcass length 
ranged from 27 to 34 Inches and averaged 30 inches ; carcasses 
from U.S. No. 1 hogs averaged 31 inches In length and carcasses 
from animals graded U.S. No. 2 and 3 averaged 29 inches in 
length. Backfat thickness was considered by Hennlng and Evans 
(1953) to be the most important single factor that explained 
variation in the yield of lean cuts. However, they stated 
that when carcass length was considered with backfat thick­
ness, a better estimate of yield of lean cuts was obtained. 
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Weight losses In trimming loins at the packing plant were 
from 2.3 to 12.8 percent and increased with increasing back­
fat thickness (Murphy, 1959). .Weight of the right and left 
loins as received at the Iowa State University Laboratory 
indicated that as the backfat thickness increased from 1.0 
to 2.3 inches, the average weight of the loin decreased (13 
to 11 pounds)• This is in agreement with results reported by 
Zocrls&y et al. (1954) who indicated that the yield of the 
four lean pork cuts were Inversely related to backfat thick­
ness. The average weight for all the rib roasts used in this 
study was 3.9+1 pounds. 
Garbling 
Marbling is the presence of streaks of fat in the lean 
meat. Marbling scores, using a 5-polnt scale (Batcher end 
Dawson, 1960), were obtained for raw roasts end for cooked 
roasts noted before cooking. Marbling scores for the LD 
muscle between the luth and the 11th ribs indicated that 
there was no trend for marbling to Increase with backfat 
thickness (Table 16, Appendix). The distribution of mar­
bling score of raw LD muscle of roasts was : two roasts 
scored 1, c2 roasts scored 2, 15 roasts scored 3 and nine 
roasts scored 4. An examination of the average marbling 
scores for roasts from carcasses with the same amount of back­
fat reveals that marbling was similar for many of the groups 
since marbling scores for cO of the c8 groups varied only from 
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l.3 to 2.3 and the highest marbling score for any group v;as 
3.7 (Tacle 16, Appendix). 
Regression of marbling of the LD muscle o:. cackfet thick­
ness indicated a non-significant value for rav; (c = 0.51) and 
for choked (b = 0.33) roast (Table 17, Appendix). However, 
kurphy (1959), who conducted tne investigation on the posterior 
portion of the loin from the same animals used in this study, 
noted thet backfat thickness was positively related to mar­
bling scores of tne LD muscle in the raw rib and loin chops 
at the 5 percent level of significance. In addition, Baffle 
and Bratzler (1959) found that backfat was associated with 
marbling as measured by specific gravity (r = -0.50) and ether 
extract (r = 0.41). However, when results obtained in the 
determination of specific gravity end ether extract were 
grouped according to the three backfat finish groups (1.0 to 
1.3, 1.3 to 1.6 end 1.6 to 1.9), there was overlapping between 
groups. 
Cooking Losses 
Total cooking loss is the sum of the drip loss plus the 
volatile loss for each roast. Percent cooking losses were 
calculated from the raw weight of the roast (Table 18, 
Appendix). For individual roasts, the totel cooking losses 
ranged from 13 to c7 percent, the drip loss from 2 to 10 per­
cent and the volatile loss from 11 to 22 percent. 
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An examination or the average total cooking losses for 
rib ror-sts in the backfat classifications from 1 to 1.5 inches 
indicated that for all of these groups the average cooking 
losses were approximately 19 percent. For cackfat groups 
higher than 1.5 inches, the cooking losses were between 20 
and 23 percent. 
The overall average for all backfrt groups was 21 percent 
for toial cooking losses calculated on the raw v eight of the 
roasts; drip loss averaged 6 percent and volatile loss, 15 
percent, kurphy (1959) reported that total cooking losses for 
pork chops were approximately 30 percent of the raw weight, 
drip loss was 5 percent and volatile loss was 25 percent re­
gardless of the backfat thickness. Thus drip losses of chops 
ai.d roasts were quite similar but volatile and to ta ^  cooking 
losses for chops were considerably higher than for roasts from 
tne sane loins. For sirloin pork roasts, Leverton and Odell 
(x95o) reported total cooking losses of 27 percent and crip 
£"u volatile losses of 5 and Lc percent, respectively. Their 
results were based on three carcasses. 
In general, the ratio of crip loss to volatile loss was 
greater for roasts from carcasses in the higher backfat groups 
as compared to those from the lover groups (Table 4). A sim­
ilar increase but of smaller magnitude v.as observed in the 
ratio of drip to total cooking losres- These results agree 
with those of Alexander (1930) who reported on beef roasts. 
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Table 4. Ratio of drip loss to volatile loss and tu total 
cooking losses for rib roasts 
Backfat thickness Drip: Volatile Drip: Total 
in. 
1.0 2,2 18 
1.1 21 17 
1.2 26 20 
1.3 26 21 
1.4 49 33 
1.5 36 27 
1.6 40 29 
1.7 47 32 
1.6 53 34 
1.9 49. 33 
2.0 56 36 
2.1 52 34 
c.2 43 30 
is.3 55 34 
Regression of drip, volatile and total cooking losses on 
bacKiat thickness is summarized in Table 17, Appendix, and 
presented graphically in Figure 2. The data Indicated that 
the sample regression coefficient for total losses v;as posi­
tive and significant (b = £.21); for drip loss wps positive 
and highly significant (b = 3.54); ar.d for volatile loss was 
negative and non-significant (b = -1.33). Since the drip loss 
increased and the volatile loss decreased v.'lth increasing 
bpcjxfet thickness, the slope for the total losses did not have 
the same magnitude as that for the drip loss. Data reported 
by kurphy (1959) indicated that tne relation between backfat 
Figure c.. Regression of cooking losses on backfat 
thickness of rib roasts 
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thickness arid total cooKing losses for pork chops was not sig­
nificant, drip loss vas nighly significant and volatile loss 
was negative and highly significant. Thus drip loss for 
roasts In this study and chops from the saine loins (Murphy, 
1969) v:ere positively related to backfat thickness. These 
results agree with those of Saffle and Bratzler (1959) who re­
ported a positive correlation between drip loss and backfat 
thickness. However, they found no correlation between total 
losses and cackfat. In addition, they stated that volatile 
loss was inversely related to backfat thickness. 
Yield of Raw Meat 
The distribution of the weight of raw roasts was: four 
roasts from c to J pounds, b4 roasts fro™ 3 to 4 pounds, 18 
roasts from 4 to 5 pounds and two roasts from 5 to 6 pounds, 
manual separation of lean, fat and bone was done on raw and on 
cooked roasts that weighed 3.9+1 pounds. Data on percent 
yield of separable lean, fat and bone for Individual raw 
roasts are tabulated in Tecle 19, Appendix. 
Separation of raw rib roasts into fat, lean and bone 
yielded an average weight of 15 ounces of fat, 32 ounces of 
lean and 13 ounces of bone. The average percent yield of 
lean in the various groups ranged frou. 46 to 59 percent and 
the separable let, from 15 to 34 percent for raw rib roasts 
fro il carcasses with backfat thickness of 1 to b.3 lnehe-e. 
Examination of the average yields for each backfat group 
plotted In the upper part of Figure 3 indicates that as back-
Figure 3. Distribution of average yield of lean, fat 
and bone of raw and cooked roasts from 
carcasses of increasing backfat thickness 
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fat thickness increased, the percent lean decreased, the per­
cent fat increased and the bone was more or less constant. 
Data on yield of separable fct, lean and bone for indi­
vidual raw roasts (Table 19, Appendix) were used to compute 
regressions of yield on cackfat thickness (Table 17, Appendix). 
Regression of yield of raw lean end fat on cackfat thickness 
are snown graphically in Figure 4. In the raw meat, for each 
inch increase in backfat thickness, there was a highly sig­
nificant decrease of 10 percent of lean and of 3 percent of 
bone and a nighly significant increase of 13 percent of sep­
arable fat. The highly significant b values for raw rib 
roasts indicated that backfat thickness may be used to pre­
dict percent yield of separable fet, lean and bone with a high 
degree of precision. Murphy (1959) also reported highly sig­
nificant regressions of percent yield of raw lean end fat of 
rib and loin chops on backfat thickness. Also, bone in raw 
ric chops was related at the 1 percent level cut the bone in 
raw loin chops was not related to backfat thickness. 
Data summarized in Table 5 indicated that the yield of 
separacie fat fro a. raw roasts Increased wltn marbling score. 
However, yield of raw lean had a tendency to decrease with an 
increase in marbling score. 
Figure 4. Regression of yield of lean and fet of raw 
and cooked roasts on backfat thickness 
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Table 5. Garbling scores and yield of separable f?t and leen 
of raw roasts 
riumoer Yield 
of Marcling Separable fat Lean 
roasts score Range Average Range Average 
A> % >6 % 
2 1 15-16 16 59-60 59 
i.2 'c 15-31 22 46-63 54 
15 3 16-37 is 5 43-62 52 
9 4 23-41 31 40-54 47 
Yield of Cooked heat 
The distribution of the weight of roasts before cooking 
was: four roasts from % to 3 pounds, 18 roasts from 3 to 4 
pounus, %4 roasts from 4 to 5 pounds end two roasts from 5 to 
6 pounds. After cooking, tne distribution was : three roasts 
from 1 to c pounds, 16 roasts from 2 to 3 pounds, 27 rossts 
from 3 to 4 pounds and two from 4 to 5 pounds. The total 
yield of cooked meat expressed In percent of the raw rib roast 
(Tacle %0, Appendix) ranged from 73 to 87 percent for individ­
ual roasts. However, when averages were computed for carcasses 
within erch ce.ca.fat group, the average yield of cooked meat 
was similar to the overall average for all rib rorsts of 80 
percent yield. T.iis overall average was 7 percentage points 
higher tnan the yield for cooked sirloin roasts reported by 
Leverton end Odell (19od) and 10 percentage points higher than 
yield for cooked ric or loin chops found by Kurphv (1959). 
The linear regression wes computed using the deta on 
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cackfat thickness and yield of the cooked rib roasts from the 
48 carcasses (Tacle 1?, Appendix). The sample trend vas nega­
tive (b = -c-lc) and was significant at the 5 percent level. 
Tnis indicates that for every inch increase in cackfat thick­
ness within t.ie range of 1.0 to l.3 inches there v:as a de­
crease of about 2 percentage points in the yield of cooked 
meat. Tnis decrease in yield of cooked roast, in reality, is 
quite small. 
The average yield of fat in cooked roasts was 9 ounces, 
for lean was 27 ounces and for bone was 11 ounces. The dis­
tribution of percent yield of separable lea;., fat and bone 
calculated from the weight of the cooked roast is shown in the 
lower half of Figure 3. There was a tendency for the percent 
of lean to decrease and for the fat to increase with increas­
ing cackfat thickness. The percent bone did not shov; any 
definite trend. Average yield for roasts within each backfat 
group ranged from 47 to 60 percent for lean meat, from 13 to 
24 percent for separable frt and from 16 to cA percent for 
cone. 
Da La on yield of separable lean, fat and™ cone for indi­
vidual cooked roarts (Table "cO, Appendix) were used to compute 
regressions of yield on cackfat thickness (Table 17, Appendix). 
Regression of lean ana of rat of cooked roants on backfat 
thickness is shown graphically in Figure 4. The 8-97 percent 
highly significant decrease in cooked lean was almost equal to 
46 
the highly significant 9.11 percent Increase in separable fat 
for every inch increase in becki'at thickness. Results gave 
strong evidence that backfat thickness may be used to predict 
the yield of lean and fat in tne cooked ro?st. The percent 
yield of bone, however, did not shot; any relation to backfat 
thickness. Murphy (1959) reported highly significant regres­
sion of yield of cooked fat on cackfat thickness; whereas, 
results for cooked lean were significant at the 5 percent 
level for rib chops and not significant for loin chops. 
Yield of fat from cooked roasts tended to increase with 
marbling score as indicated by the ranges and averages of per­
cent of separable fat (Table 6). Yield of cooked lean de­
creased from 56 to 51 percent and the percent of lean in raw 
roasts decreased from 59 to 47 percent as marbling increased. 
Tacle 6. Marbling scores and yield of separable fat end lean 
of cooked roasts8-
Number Yield 
of Marbling Separable fat Lean 
roasts score* Range Average Range Average 
a 1 13-14 14 52-59 56 
cO 2 10-25 18 40-66 54 
15 3 10-32 IS 45-65 54 
11 4 16-27 2k 45-57 51 
aPercent yield based on weight of c.oked roast. 
"-"Determined before cooking. 
P 
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A comparison of the yield of separable lean, fat and bone 
In raw and In cooked roasts can be cade by an examination of 
the ranges and averages computed without regard to backfat 
thickness or marbling (Table 7). The yield of lean and of 
bone were about the same for raw and cooked meat. However, 
fat in the cooked roasts was 5 percentage points lower than 
in the raw roasts. Another comparison of the percent sep­
arable leaxt and fat fro a. raw or cooked roast may be made in 
Figure 4 In which the regression jf raw or of cooked yield 
on backfat thickness is plotted. As was seen in the com­
parison of the ranges and averages, Table 7, the percent of 
Table 7. Yield of lean, f.-t and bone of raw and of cooked 
pork rib roasts from 96 por/. loins 
Raw roasts Cooked roasts5 
Range Average Range Average 
% % % % 
Lean 40-63 52 40-66 53 
Fat 15-41 24 10-32 19 
Bone 15-26 tO 15-28 22 
^Percent yield cased on v: eight of cooked meat. 
lean in raw or cooked roasts wrs very similar; the fat in 
choked roasts was lover than in raw roants. 
In summary, under the conditions used in this study, 
cackfat thic^nes: was an indication of the yield of fat or 
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lean in both raw and cooked pork roasts (Figure 4). As back­
fat thickness increased, the total cooked meat expressed as 
percent of raw rib roasts increased slightly. However, an in­
crease of c percentage points in the yield, of cooked meat had 
little practical significance. 
Shear Force 
Shear force measurements in pounds were made on the raw 
and the cooked LD muscle from the 8tn to the 10th rib using a 
modifiée. Warner-Bratzler shearing apparatus. Two cores, one 
proximai and one distal to the spinal column, were obtained. 
Shear force values for three to four determinations on each 
core of raw and of cooked LD muscle were averaged and are sum­
marized in Tables 'cl and £2, Appendix. Results indicated that, 
in general, distal cores had higher sheer force values than 
tne proximal cores both in the raw and in the cooked muscle. 
Analysis of variance Indicated a significant tendency for 
sneer force values on distal cores to be higher than on prox­
imal cores in raw and cooked muscle (Table 23, Appendix). 
This is in agreement wita the results of kurphy (1959) on raw 
por£ chops from the same loins used In this study. 
Shear force values for Individual roasts varied consider­
ably, i.e. , 6 to 2? pounds for raw roasts and 6 to 35 pounds 
for cooked roasts. Generally, cooked roasts had higher shear 
force values than raw roasts. Batcher and Dawson (1960, 
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reported that in pork carcasses with a low marbling score and 
the least amount of intramuscular fat, raw muscles were more 
tender than muscles from the paired cooked roast. However, 
they i'uuna that in carcasses with a high marbling score, cook­
ed muscles were more tender than the comparable raw muscles. 
Average shear force values were computed for each backfat 
classification. For the raw roasts, the shear force decreased 
with cackfat thickness. The shear force for the cooked roasts 
was more variable than for the raw roasts but there v:as a 
slight trend for s decrease with backfat thickness (Table 'cl 
and Table k.c, Appendix) . The regression on backfat thickness 
of shear force of raw muscle (b = -3.64) vas significant et 
the 1 percent level and of cooked muscle (b = -3.74) was sig­
nificant at the 5 percent level (Table 17, Appendix). In 
either c-ase, the practical significance of the decrease In 
sheer force for each inch Increase in backfat thickness might 
be questioned since values for individual cores varied widely. 
Chemical Composition 
Percent of intramuscular fat, protein and moisture was 
determined on the raw and on the cooked LD muscle of roasts, 
of rib end of center chops. The results are summarized in 
Tables c4, cb, 26, 29, 30 and 31, Appendix. Eech velue In 
tnese tables is the meen of duplicate 5-gram samples of raw 
and of cooked lean meat from the LD muscle. 
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Kolsture 
Average percent moisture of lean in rev; and cooked roasts, 
ric chops and center chops from carcasses within each backfat 
classification is shown graphically in Figures 5, 6 and 7. 
Average percent moisture of the LD muscle from carcasses with­
in each backfat group ranged from 68 to 75 for roasts, from 70 
to 74 for rib chops and from 70 to 7b percent for center 
chops. Weir (1960) reported that the LD muscle between the 
4th and the 6th rib had 64.% to 75.7 percent moisture. 
Percent moisture in the cooked lean did not change as 
cackfat thickness increased. Also, percent moisture in the 
cooked lean of roasts was almost 10 percentage points lower 
than for raw roasts and almost £0 percenter e points lower for 
rib and for center chops. 
Data on percent moisture of raw roasts, rib chops and 
center chops end also of the cooked cuts (Tables 24, i»5, 26, 
29, 00 and 31, Appendix) were used to compute regression of 
percent moisture on backfat thickness. Regression analysis 
Indicated that in no case was the percent moisture in the cuts 
related to cackfat thickness (Table 8). Batcher end Dawson 
(1960) found that the average percent moisture of raw muscles 
frou. carcasses witn high arid low beckfat thickness was very 
similar; whereas, the moisture content of cooked cuts was 
lower in muscles from carcasses with low backfat thickness. 
However, they did not give the significance of the relation-
Figure 5. Average percent moisture, protein and fat 
of raw and cooked rib roasts from carcasses 
of increasing cackfat thickness 
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Figure 6. Average percent moisture, protein and fat 
of raw and cooked rib chops from carcasses 
of increasing backfat thickness 
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Figure 7. Average percent moisture, protein and fat 
of raw ar.d cooked center chops from 
carcasses of increasing 'cackfat thickness 
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Table 8. Regression of percent moisture (Y) of roasts and 
chops on backfat thickness (X) 
Regression statistics 
Pork cut a b t 
Raw meat 
Rib roasts 
Rib chops 
Center chops 
Cooked meat 
Rib roasts 
Ric chops 
Center chops 
7c-38 -0.9£ -1.15 
73.39 -0.90 -1.53 
7c.26 -0.55 -0.93 
65.84 -2.03 -1.78 
55.39 -1.16 -1.26 
56.35 -1.79 -1.72 
ship. 
Percent moisture of the LD muscle of the raw rib roasts 
was generally lower then either the raw rib chops or the raw 
center chops. Analysis of variance revealed that there was a 
significant tendency in moisture content of the LD muscle of 
the raw roasts to diifer f rum the raw rib chops or the raw 
center chops (Table 2S, Appendix). 
Ranges arid average values for percent moisture in raw and 
in cooked porK cuts without regard to backfat classification 
are tabulated in Table 2. The ranges in percent moisture in 
raw roasts and chops were similar. The range of percent mois­
ture was higher in the cooked meat than in the raw meat. This 
wider range in the percent moisture in cooked muccles than in 
raw muscles of pork was ocserved by Batcher and Dawson (1960). 
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Table 9. Percent moisture® in rew ar.d in cooked pork roasts 
and chops from 96 loins 
Cut Range Average 
> > 
Raw meet 
Rib roasts 52-74 71 
Rib chops 67-75 72 
Center chops cS-74 71 
Cooked meat 
Rib roasts 48-58 62 
Rib chops 47-58 54 
Center chops 45-58 54 
a0r. the wet weight. -
Moisture content averaged for all cuts regardless of 
backfat thickness decreased from about 71 percent in the raw 
lean in both roasts and chops to 62 percent in cooked roasts 
and to b4 percent in cooked chops. These GPta revealed that 
raw LD muscle contained more moisture then cooked LD muscle 
in roasts and chops and further that cooked roasts had more 
moisture than cooked chops. The lover moisture content of 
cooked chops than cooked roasts was due to the greater cook-
ing losses in oral sing chops. The percent moisture for pork 
cuts in trcles compiled by V.'att and Merrill (1950) indicates 
that raw cuts have more moisture than cooked cuts. The 54 
percent moisture for the cooked chops obtained In this study 
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comperes 1'avorebly with the bo percent moisture in lean of 
cooked loin chops obtained by Leverton and Odell (1958). The 
o'c. percent moisture found in this study for cooked rib roast 
was somewhat higher then the 5? percent for sirloin roast re­
ported by Leverton and Odell (1953). 
There have been claims that there is e greater occurrence 
of the so-called watery pork among ai-imals with lower backfat 
thickness. Under the assumption that watery pork has a higher 
percent moisture, this study did not indicate that leaner pork 
necessarily was watery since the animals with lover backfat 
thickness did not have a higher percent moisture-
Fat 
Fat content of the lean of pork cuts from carcasses with­
in eacn backfat group was computed arid is shown graphically in 
Figures 5, 6 and 7. In the raw roasts, with one exception, 
the percent intramuscular fat was below 14 percent end aver­
aged 7 percent. Animal IS with e backfat thickness of only 
1.4 Inches had an exceptional amount of fat (20 percent) which 
accounts for the hig:i values for percent fat for raw and cooked 
roasts and chops from carcasses within the 1.4 inch backfat 
classification. The average amount of intramuscular fat in 
t:ie raw meat for each backfat classification was 4 to 11 per­
cent In the roasts, c to 7 percent in the rib chops and 4 to 
7 percent in the center chops. For raw rib and center chops, 
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the rat content was noticeably lower than the raw roast. 
Apparently, tne fat content was not uniform throughout the 
lengtn of the LD muscle. Analysis of variance indicated thet 
the differences were nighly significant. 
In the cooked por^i cuts, tne percent fat in the LD muscle 
fro A. carcasses within eacn backfat group was almost twice as 
much as that in the raw cuts end ranged from 6 to 15 percent 
fat. 
Examination of the regression coefficients in Table 10 
indicates that the relation cetween percent Intramuscular fat 
in raw and cooked meat and backfat thickness was variable. 
Apparently, the intramuscular fat content of the lean in rew 
and cooked rib roasts was not related to backfat thickness. 
Among tne raw pork cuts, only the intramuscular fat content of 
Tacle 10. Regression of percent fat (Y) of roasts and chops 
on backfat thickness (X) 
Pork cut 
Reere 
8 
ssion statistics 
b t 
Raw meat 
Rib roasts 4.16 1.64 1.50 
Rib chops 1.72 1.76 2.11* 
Center chops 2.73 1.52 1.67 
Cooked meat 
Rib roasts 5.46 2.90 1.86 
Rib chops 4.93 ,5.13 2.65* 
Center chops 4.44 4.10 2.82** 
^Significant at the 5 percent level. 
^Significant at the 1 percent level. 
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tne rib chops ..as positively related to backfat thickness and 
at the 5 percent level. Batcher end Dawson (1950) reported 
that tne relation cetween backfat thickness and intramuscular 
fat content was not significant for either the raw rib or the 
raw loin section of the LD muscle. However, Saffie and 
Bratzler (1959) reported a correlation coefficient of 0.41 
between cackfat thickness and percent of ether extract in the 
raw pork LD muscle. 
Multiple regression of percent intramuscular fat on 
marbling and backfat thickness indicates that the fat content 
of either raw roasts, raw rib chops or raw center chops in­
creased significantly with marbling and backfat thickness. 
Also, marbling was better then backfat thickness as an indica­
tion of intramuscular fat content of the LD muscle of raw 
meat (Table %?, Appendix). 
For tne cooked cuts, the fat content of the LD muscle in 
tne rib roast (b = £.90) did not change cut the fat in both 
rie (b = 5.1Ô) and center (b = 4.10) chops increased signifi­
cantly with backfat thickness. The fact that the fat content 
of cooked chops was significantly related to backfat thickness 
and that in the cooked roast was not may be accounted for by 
the difference in cooking method, i.e., braising versus roast­
ing. Batcher end Dawson (1260) obtained significant correla­
tion at the 5 percent level for the relation between backfat 
thickness end Intramuscular fat of the anterior portion of the 
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cooked ID muscle. 
Ranges ai.d average values for percent fpt In raw and In 
cooked cuts regardless of backfet thickness are given in Table 
11. The variation in percent fat was high in both raw and 
Table 11. Percent fat* in raw and in cooked pork roasts and 
chops from 96 loins 
Cuts Range Average 
% % 
Raw meat 
Rib roasts 3—£0 7 
Rib chops 2-14 5 
Center chops £-14 5 
Cooked meat 
Rib roasts 4-31 10 
Rib chops 5-20 10 
Center chops 4-25 11 
®On the wet weight. 
cooked meat and the cooked meat varied more than the raw meat. 
Average fat content of either raw roasts and chops or cooked 
roasts and chops was similar and Increased 3 to 6 percentage 
points in the cooked meet. Weir (1960) reported thet the 
percent fat in raw LD muscle from the 4th to the 6th rib varied 
from 2.0 to 16.8 percent. 
In comparing results on percent fat and moisture in lean 
in this study with those obtained In otherstudies, it should be 
pointed out that In this study all of the separable lean por-
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tion vas analyzed. For values given in the Agriculture Hand­
book. l\o. 8 (Watt and Merrill, 1250), the fat content was 
determined on the separable lean plus the separable fat. 
Leverton and Odell (1958) separated the chops or roasts into 
lean, lean plus marble and lean plus marble plus fat before 
the analysis and reported separate values for each. With this 
in mind, the results in this study compare favorably with 
those of investigations in which similar portions of the meat 
were analyzed. For example, in this study the 10 percent fat 
in the lean meat of cooked rib chops and rib roasts and the 
11 percent let in the lean meat of cooked center chops were 
similar to the 11 percent fat in the lean of cooked loin cen­
ter chops and in the lean plus marble of cooked sirloin roast 
reported by Leverton and Odell (1958). Batcher and Dawson 
(1960) determined Intramuscular fat on the aliquots of raw and 
cooked pork muscle. They reported 6 percent fat in raw rib 
roast which compared favorably with the 7 percent fat for raw 
rib roast in this study. However, their value of 7 percent 
fat in cooked roast was slightly lower than the 10 percent 
fat in cooked rib roasts reported in this study. On the other 
hand, the value of £6 percent fat in pork cuts in tables by 
Watt and kerrill (1950) is much higher since it Includes the 
fat portion of the chop or roast. These comparisons indicate 
the wide ranges in fat content which are reported in the 
literature. 
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Protein 
Examination of tne average percent protein of the raw LD 
muscle of por^ cuts from carcasses with the same backfat 
thickness reveals that protein content was similar for all 
cuts and was within a range of &0 to &4 percent (Figures 5, 
6 and 7). However, percent protein in the raw LD muscle of 
rib and of center chops decreased slightly but that of roasts 
was more or less constant as backfat thickness increased. In 
the cooked roasts, the percent protein did not Increase or 
decrease with backfat thickness and ranged from £4 to £8 per­
cent. On the other hand, in the cooked chops, the percent 
protein was higher and ranged from about 32 to 37 percent and 
tended to decrease as backfat thickness Increased. 
Regression of percent protein In the lean of pork roasts 
and chops on backfat thickness is given In Table lis. The 
protein content in the LD muscles decreased as backfat in­
creased with exception of the protein content of the cooked 
LD muscle in tne rib roasts. Although the regression coeffi­
cients were statistically significant, the b values indicated 
a decrease of about 1 percent of protein in the raw roasts 
ai.d chops for each inch increase in backfat which Is of rela­
tively little practical importance. In the cooked chops, the 
highly significant decrease In protein content v;es only 
slightly higher than In the raw meet, i.e., 'd percentage 
points, which still does not represent a greet increase in 
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Table 12. Regression of percent protein (Y) of roasts and 
chops on backfat thickness (X) 
Pork cut 
Regression statistics 
Raw meat 
Rib roasts 
Rib chops 
Center chops 
Cooked meat 
Rib roasts 
Rib chops 
Center chops 
£3.09 
24.52 
24.47 
28.28 
38.76 
38.29 
-1.02 
-1.21 
-1.27 
-1.08 
-2.13 
-2.42 
-2.29* 
.2.74** 
-2.80** 
-1.47 
-3.55** 
.3.73** 
•Significant at the 5 percent level. 
••Significant at the 1 percent level 
protein content of lean LD muscle with increase in backfat 
thickness. 
Analysis of variance indicates that there was a signifi­
cant tendency for the percent protein In the Ii) muscle of 
roasts to be lower than rib chops or center chops (Table 28, 
Appendix). 
Ranges and average values for protein content of raw and 
cooked roasts and chops (Table 13) were calculated from data 
In Tables &3 to 26, Appendix, without regard to backfat thick­
ness. Variability in protein content of raw pork was low for 
all cuts and the average protein content of about 22 percent 
was similar for all cuts. Weir (1960) found that protein con­
tent of the LD muscle between the 4th and 6th ribs varied 
from 16.9 to 24.9 percent. Cooked meat had more variability 
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Table 13. Percent protein8 in raw and in cooked pork roasts 
and chops from 96 loins 
Pork cut Range Average 
Raw meat 
% % 
Rib roasts 18-24 21 
Rib chops 19-26 23 
Center chops 19-25 22 
Cooked meat 
Rib roasts 20-31 26 
Rib chops 30-36 35 
Center chops c9-38 34 
&0n the wet weight. 
in protein content ai.d higher percent protein that raw meat. 
Cooked roasts had lower mean values for protein (£6 percent) 
than cooked chops (35 percent). The lower protein content 
of the cooked roast may be attributed to the method of cook­
ing since the cooking losses were less and the percent mois­
ture was higher in roast meat then in braised chops. Very 
similar results were found in this study and by Leverton end 
Odell (1956) who reported 35 percent protein for lean meet In 
cooked chops and 30 percent protein for lean plus marble. 
However, V.'att and 1-ierrill ( 1950) reported c3 percent of pro­
tein in cooked chops or loin. The protein content is lover 
because, as indicated earlier, the sample analyzed included 
lean and separable fat. 
In summary, protein, let and moisture content of cooked 
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por& found in this study Is similar to those reported by other 
investigators who analyzed only the separable lean of the pork 
cuts (Leverton and Odell, 1956). When only the intramuscular 
fat content is considered, the fat content of pork loin Is 
considerably lower than when separable fat and lean are ana­
lyzed. On the basis of intramuscular fat, the fat content of 
por& loin compares favorably with marbled lean of other cuts• 
Energy value 
Energy values for W6 duplicate samples of rib and center 
chops were determined In the Parr adiabatic calorimeter. The 
heat of combustion or gross energy value and the physiological 
fuel value or net energy value were calculated using the for­
mula given in the Experimental Procedure section. These and 
the values obtained from the calorimeter are summarized in 
Tables -à'c and 33, Appendix. 
Since the energy values for rib and center chops were 
similar, an average for loin chops was calculated for each 
loin arid the results are summarized in Table 14. Examination 
of the data on the heat of combustion indicated that the gross 
energy value of cooked pork chops was not related to backfat 
thickness. 
The differences between the determined and calculated 
heat of combustion values were calculated for individual 
chops. Results indicated that the overall bias for 27 deter-
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Table 14. Average energy values8 of cooked pork chops from 
14 loins 
Backfat 
thickness 
Heat of combustion Physiological 
fuel value" 
calories/100 gm. 
Determined^ 
calorles/100 gm. 
Calculated0 
calories/100 gm. 
1.0 £64 £66 £12 
1.1 297 301 £46 
1.2 £76 275 £20 
1.3 327 324 272 
1.4 276 276 £££ 
1.5 292 28 £ 228 
1.6 312 313 258 
1.7 £88 £88 234 
1.8 256 £62 210 
1.9 35£ 356 302 
£.0 £74 £75 226 
6.1 £8£ 277 2£4 
2 « 2 282 £85 £26 
2-3 312 313 £60 
Average £92 £93 239 
aAverage for rib and center chops. 
^In the Parr adiabatic calorimeter. 
^Factors: 9.50 for fet end 5.65 for protein. 
^Factors: 9.0c for fat and 4.£7 for protein. 
initiations was 0.19 and the average bias was 0.007. Thus, the 
values for the heat of combustion determined in the calori­
meter and calculated values were very similar. Therefore, 
under tne conditions used in this study, slmller results were 
obtained whether one determined chemical composition of pork 
and calculated gross Calorie value or determined heat of com-
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bustlon by the use of the bomb calorimeter. 
Physiological fuel value or net energy value is the 
available energy of a food and takes into account both fecal 
and urinary losses. For purposes of comparison with food 
composition tables, physiological fuel value for cooked pork 
chops was calculated from percent fat and percent protein 
(Table 33, Appendix). The average value of 238 Calories per 
100 grams of separable lean from cooked rib and center chops 
In this study compares favorably with the 250 Calories per 
100 grams of lean of loin center chops reported by Leverton 
and Odell (1958). 
Subjective Evaluation 
Six carefully selected teste panel members scored flavor, 
tenderness and Juiciness of the slices of rib roast. Each of 
the factors was scored from 1 to 9. The score card and pork 
scoring scale are shown in the Appendix. 
Average scores for flavor, tenderness and Juiciness for 
each roast are given in Table 34, Appendix. For 45 of the 48 
roast samples flavor scores ranged from 5.7 to 7.0 or a differ­
ence of only 1.4 points ; tenderness scores ranged from 5.5 to 
6.1 or a difference of 2.6 points; juiciness ranged from 4.5 
to 7.5 or a difference of 3.0. These ranges indicated the 
lack of variation in the scores for flavor and the relatively 
greater variation in tenderness and Juiciness scores. In 
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general, as tenderness scores increased juiciness scores in­
creased and vice versa. However, flavor scores did not in­
crease or decrease with corresponding changes in tenderness 
or Juiciness scores. 
An examination of the taste panel scores averaged for 
cooked rib roasts from carcasses within each backfat group 
indicates great similarity in flavor regardless of backfat 
group (Tacle 34, Appendix). Although average scores for 
tenderness increased v:lth Increasing bsckfat thickness up to 
2-1 inches, there was a decrease lr. the tenderness scores from 
7.2 to 6.7 and 6.6 as backfat thickness increased to 2.2 end 
2.3, respectively. Average Juiciness scores for roasts in 
each group increased from 5.1 to 6.7 es backfet thickness in­
creased from 1.0 to 2.3. 
Analysis of variance for the Incomplete block design of 
paired comparisons (Kempthorne, 1952) indicated non-signlfi-
cent results for the relation between backfet thickness and 
flavor, tenderness or Juiciness of roasts (Table 35, Appendix). 
Murphy (1959), who evaluated pork chops from the same loins 
used in this study, did not find any significant relation be­
tween backfat thickness and taste panel scores for flavor, 
tenderness and Juiciness of the braised chops. 
A comparison of the objective measurements of sheer force 
velues with teste panel scores indicated that the former was 
related to backfet thickness and the latter was not. However, 
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as indicated earlier, the decrease of £ to 4 pounds In shear 
force in cooked and raw muscles with an increase in backfat 
thickness is relatively small. Therefore, it is not surpris­
ing that tenderness scores did not rate the roast from car­
casses with higher backfst thickness more tender. Similar 
results were obtained by Murphy (1959) on pork chops. Also, 
Bathcer and Dawson (i960) did not find a significant correla­
tion between backfat thickness and tenderness scores for 
cooked pork. 
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SUMMARY 
The 96 paired loins from carcasses that varied in backfat 
thickness by Increments of 0.1 inch from 1 to l.3 inches were 
purchased from the Rath Packing Company. Each testing day, 
the paired loins were from carcasses differing in backfat 
thickness by at least 0.4 Inches. 
The loins were cut between the 10th and the 11th rib. 
The anterior portion was used for the roasts and the posterior 
portion, for the chops. In this study, only the portion of 
the LD muscle anterior to the 10th rib was used for physical 
and sensory evaluation of rib roasts. Thus, results on cook­
ing losses, yield, shear force and ertlng quality of rib 
roasts are reported in this study; and similar evaluations 
of the pork rib and center chops from the posterior part of 
the same loins were reported by Murphy (1959). In addition, 
in this study, moisture, fat and protein content was analyzed 
on the raw and the cooked roasts end chops frcm the 96 loins. 
Also, energy value of cooked rib and center chops was 
determined in the Parr adiabatlc calorimeter and was compared 
to values calculated from the fat and protein content. 
The side of the loin to be cooked was selected at random; 
the other side was used raw. Data were obtained on the raw 
ric roasts to determine: (1) yield of separable lean, fat 
and bone, (c) shear force values of the LD muscle and (3) 
moisture, fat and protein content of the LD muscle. 
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Roasts were placed, fat side up on a rack in a roasting 
pan and cooked in a preheated oven at 3fc5°F. to an internal 
temperature of 185°F. Data were recorded before and after 
cooking of the roasts to determine: (l) percent total loss 
in weight during cooking, (2) percent drip and percent vola­
tile losses, (3) yield of cooked roasts and (4) yield of sep­
arable lean, fat and bone of cooked roasts. Shear force 
values for cooked LD muscle were obtained. Chemical analyses 
were made to determine moisture, fat and protein content of 
tne cooked LD muscle. A taste panel scored slices of the rib 
roast for flavor, tenderness and Juiciness of the cooked ID 
muscle. 
Under the conditions used in this study, results obtained 
from scores on the amount of visible intramuscular fat in the 
LD muscles at the 10 th rib indicated that marbling was not 
related to backfat thickness of hog carcasses thst weighed 
from 148 to 168 pounds. The distribution of the marbling 
score of raw LD muscle was: two roasts scored 1, 22 roasts 
scored £, 15 roasts scored 3 and nine roasts scored 4. 
Percent total cooking losses for rib roasts Increased 
significantly at the 5 percent level (b = c.21) end percent 
drip loss increased significantly at the 1 percent level (b = 
3.c4) with each inch increase in backfat thickness- Percent 
volatile loss was not related to backfat thickness. The over­
all average for all rib roasts was 21 percent for total cook­
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ing losses, 6 percent for drip loss and 15 percent for vola­
tile loss. 
Percent yield of the cooked rib roasts decreased as back­
fat thickness increased (b = -%.12). Although the result v;as 
significant at the 5 percent level, this decrease of about & 
percentage points in the yield of cooked roasts is not of 
practical significance. 
Under the conditions of this study, backfat thickness 
was a good indication of yield of separable fat and lean. The 
average weight of raw rib roasts v;as 3.9 pounds. Separation 
of the raw rib roasts into fat, lean and bone yielded an aver­
age weight of 15 ounces of fat, 32 ounces of lean end 13 
ounces of bone. Regression of yield of lean, f?t and bone 
of raw roasts on backfat thickness indicated that for each 
inch increase in backfat thickness, separable fat increased 
13 percent, lean decreased 10 percent and bone decreased 3 
percent. Results were significant at the 1 percent level. 
The average weight of cooked roasts before c-oklng was 
3.9 pounds; and after cooking, the average weight was 3.1 
pounds. The cooked roasts yielded an average weight of 9 
ounces of fat, c7 ounces of lean and 11 ounces of bene. Per­
cent yield of separable fat of cooked roasts increased (b = 
9.11) aria percent yield of lean decreased (b = -8.9?) as back­
fat thickness increased 1 inch. Results were highly signifi­
cant in both cases. The percent yield of bone In cooked 
72 
roasts was not related to backfat thickness. 
A comparison of the percent yield of separable fat, lean 
and bone in raw and in cooked roasts without regard to backfat 
thickness of the carcasses indicated that the yield of lean 
was similar for the raw (52 percent) and the cooked (53 per­
cent) roasts. However, the yield of fat in the raw roasts 
(24 percent) was 5 percentage points higher than in the cooked 
roasts (19 percent). 
As marbling score of the ID muscle at the 10th rib in­
creased, percent yield of separable fat tended to increase 
ai.d percent yield of lean tended to decrease in both raw and 
cooked roasts. As marbling score increased from 1 to 4, yield 
of separable fat in raw roasts increased from 16 to 31 per­
cent and yield of lean decreased from 59 to 47 percent. Yield 
of separable fat in cooked roasts increased from 14 to 22 per­
cent and yield of lean decreased (56 to 51 percent) as mar­
bling score increased from 1 to 4. 
Analysis of variance of shesr force that was determined 
on distal and proximal cores of raw and of cooked roasts indi­
cated that the meet proximal or next to the spinel column was 
more tender (P <0.01). Sheer force velues of raw LD muscle 
decreased 4 pounds with each inch Increase in backfat thick­
ness and was significant at the 1 percent level. Also, shear 
force value of cooked muscle decreased 4 pounds with each inch 
increase in backfat thickness but was significant only et the 
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5 percent level. This decrease of 4 pounds in shear force 
values is of little practical significance since values within 
a single core varied widely. 
Moisture content of the LD muscle of raw and of cooked 
roasts and chops was not related to backfat thickness. The 
overall average of percent moisture in raw LD muscle without 
regard to backfat thickness was similar for rib roasts, rib 
chops and center chops (71 * 4 percent). The LD muscle of 
raw roasts had a higher moisture content than 90 percent of 
the cooked roasts (63 + 4 percent). Cooked roasts, in turn, 
had higher moisture content than cooked chops (54+5 per­
cent) . 
The ei'fect of backfat thickness on the intramuscular fat 
content was not the same for all cuts. Intramuscular fat 
ccntent in the raw chops vas positively related to backfat 
thickness at the 5 percent level (b = 1.76); however, percent 
fat of raw roasts and raw center chops was not associated with 
backfat thickness. Intramuscular fat content of raw LD muscle 
regardless of backfet thickness of the carcass was not uniform 
throughout the loin. The LD muscle of raw roasts had a sig­
nificant tendency to be higher in fat content (7+4 percent) 
than either the raw rib or the raw center chops (5+3 per­
cent ). 
For the cooked cuts, the fat content of the LD muecle in 
the rib roast (b = 2.90) did not change significantly but the 
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fat in both rib (d = 5.13) and center (b = 4.10) chops in­
creased significantly with backfat thickness. The intra­
muscular fat content In cooked roasts and chops vas similar 
(10 + 6 percent). However, the fat content in the cooked cuts 
•was higher than in the raw cuts and also tended to show more 
variation. 
Percent protein in. the raw pork roasts and chops de­
creased significantly with backfat thickness. However, a de­
crease of 1 percentage point in protein content of pork cuts 
as backfat thickness increased 1 inch is of little practical 
significance. Protein content of raw lean tended to be lower 
in the roasts than in the rib or the center chops. 
The percent protein in cooked pork chops decreased sig­
nificantly with backfat thickness, but the protein content 
of cooked rib roasts was not affected by the backfat thick­
ness. As in the raw roasts, the statistically significant in­
crease of 2 percentage points in protein content with 1 inch 
increase in backfat Is of questionable practical value. In the 
cooked pork cuts, chops had a higher protein value (34+4 per­
cent) than the roasts (27 + 4 percent). Also, the protein con­
tent of the cooked LD muscle was higher than the raw muscle. 
Gross energy value or heat of combustion of cooked pork 
chops determined in the Parr adiabatic calorimeter was com­
parable to values calculated from fat and protein content. 
75 
The overall average for the determined values was 292 Calories 
per 100 grains and for the calculated values was 293 Calories 
per 100 grfms of lean meat. 
Sensory evaluation of flavor, tenderness and juiciness 
of cooked pork roasts was not significantly affected by back­
fat thickness. 
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CONCLUSIONS 
The conclusions drawn from the results of this study must 
be considered in terms of 48 hog carcasses that weighed from 
146 to 168 pounds and varied by 0.1 of an inch from 1 to 2.3 
inches in backfat thickness. From the results obtained in the 
evaluation of raw and cooked rib roasts, rib chops and center 
chops, it was concluded that: 
1. Marbling of the longissimus dorsi at the 10th rib is 
not related to backfat thickness of pork carcasses. 
2. Rib roasts lose about 21 percent in cooking. Al­
though total cooking'losses increase, drip loss in­
creases and the yield of cooked roasts decreases with 
increases in backfat thickness, a change of about £ 
percentage points is relatively small. Volatile loss 
is not affected by backfat thickness. 
3. Backfat thickness is a good indication of the yield 
of separable fat end lean in both raw end cooked pork 
roast. Percent fat increases end percent lean de­
creases with increasing backfrt thickness. 
4. Sheer force values Indicate thst cooked rossts are 
less tender than raw rossts. 
5. Although in some esses, statistical enelysis reveals 
that chemicrl composition of the longissimus dorsi 
muscle is affected by the amount of backfet, the 
effect has very little precticel significance. Raw 
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roasts and chops are similar In chemical composition 
ana have approximately 71 percent moisture, 6 percent 
fat and 22 percent protein. Cooked roasts and chops 
have less moisture and more protein and fat than the 
raw cuts. Cooked roasts have 62 percent moisture, 
10 percent fat and 26 percent protein. Cooked chops 
have approximately 54 percent moisture, 10 percent 
fat and 34 percent protein. 
6. Gross energy value or heat of combustion of 292 
Calories per 100 grams determined in the Parr 
adiabatic calorimeter compares favorably with 293 
Calories calculated from fat and protein content. 
Energy value of cooked pork chops Is not related to 
backfat thickness. 
7. Flavor, tenderness and Juiciness of rib roasts as 
determined by a taste panel are not affected by the 
backfat thickness of the hog carcass. 
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APPENDIX 
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Data Sheet for Heat of Combustion 
of Cooked Rib and Center Chops 
Capsule + sample_ 
Capsule 
Sample, dry wt., gm. 
Sample, wet wt. , gin.. 
OBSERVATIONS 
TIKE TEMP-
MINUTES OF. 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Date 
Sample No 
CORRECTED TEMPERATURE RISE 
Final Temp. °F. 
Scale correction 
True Final 
Initial Temp. 
Scale correction™ 
True Initial 
NET TEMPERATURE RISE 
op. 
°f. 
;°f. 
°f. 
Water equivalent Net Temp. rise 
CORRECTIONS 
Fuse wire 
Acid formation 
Cal. 
Total Correction 
NET HEAT LIBERATED 
_Cal. 
"Cal. 
Net heat liber. Sample weight Cal. per gm. 
Fuse wire 
Total cm. 
Unburned cm. 
Burned cm. 
x Cal./cm. = Calories 
Acid formation 
x 
ml. NaOH 
Cel./ml. = Calories 
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Score Card and Judging Scale for Pork Roasts 
Judge Date 
Cut Time 
Sample No. 
Flavor of lean_ 
No. of chews 
Tenderness 
Juiciness 
Score 9-0 
Sample No.. 
Sample Ko.. 
Sample No.. 
Sample No.. 
Remarks 
Tenderness Juiciness 
9 very tender 9 very Juicy 
7 slightly less tender 7 slightly less Juicy 
5 moderately tender 5 moderately Juicy 
3 slightly tough 3 slightly dry 
1 very tough 1 very dry 
Flavor 
9 very full, rich, characteristic 
7 full, characteristic 
5 moderately full 
3 slightly weak 
1 lacking or masked* 
*If natural flavor is masked by off-flavor name off-
flavor arid indicate intensity as slight, moderate or pro­
nounced. 
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Table 15. Backf at thickness, grade, age, weight of carcasses 
and weight of loins® 
Code Backfat Total Weight of loins 
no. thickness Grade Age carcass weight Right Left 
in. ILOS . lbs. lbs. lbs. 
1 1.0 1 6.5, 16% 15.2 14.1 
2, 1.0 1 b 164 13.9 - 13.1 
3 1.0 1 b 157 14.4 12.8 
4 1.0 medium b 148 11.4 10.7 
Av. 158 13.7 12.7 
5 1.1 1 8.0 157 14.5 15.4 
6 1.1 1 7.5 157 14.2 13.4 
7 1.1 1 6. 5 148 13.5 13.6 
8 1.1 1 b 150 12.9 10.6 
Av. 153 13.8 13.2 
9 1.6 1 6.0 148 11.2 11.5 
10 1.2 1 7.0 157 13.2 lfc.2 
11 l.fc 1 6.5 159 13.2 13.7 
12 l.fc 1 b 152 11.8 12.4 
Av. 154 12.4 12.4 
13 1.3 1 7.0 164 13.4 13.2 
14 1.3 1 6.0 162 12.0 13.0 
ID 1.3 1 b 152 10.2 11.8 
Av. 159 11.9 12.7 
16 1.4 1 6.0 152 12.3 11.8 
17 1.4 1 6.0 150 13.2 12.8 
18 1.4 1 b 152 12.6 11.6 
Av. 151 12.7 12.1 
19 1.5 1 7.0 149 12.4 12.0 
£0 1.5 1 7.0. 160 13.6 12.9 
cl 1.5 1 D 161 12.9 12.4 
Av. 157 13.0 12.4 
aData supplied by the Rath 
^Unknown. 
Pecking Co., Waterloo, I owe. 
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Table 15. (Continued) 
Code Backf at Total 'Weight of loins 
no. thickness Grade Age carcass weight Right Left 
22 1.6 1 0 161 13.4 13.2 
23 1.6 1 6.0 159 14.0 13.3 
24 1.6 2 5.5 152 11.8 12.6 
Av. 157 13.1 13.0 
£5 1.7 2 6 .0 149 2.4 10.4 
26 1.7 2 b 148 9.6 11.8 
27 1.7 2 b 168 11.8 12.4 
28 1.7 2 b 154 11.2 11.1 
Av. 155 10.5 11.4 
29 1.8 2 6.0 15% 10.6 9.9 
30 1.8 2 b 161 13.£ 13.0 
31 1.8 2 b 160 13.6 11.6 
32 1.8 2 7.0 153 12.1 10.6 
Av. 156 12.4 11.3 
33 1.9 2 6.0 152 11.2 10.8 
34 1.9 2 6.5 158 13.9 11.8 
35 1.9 3 6-0 153 10.9 11.8 
36 1.9 2 6.5 162 13.9 10.6 
Av. 156 12.5 11.2 
37 2.0 3 5.5 153 11.9 11.6 
38 2.0 3 b 153 11.4 9.6 
39 2.0 3 b 152 9.5 9.3 
Av. 153 10.9 10.2 
40 2.1 3 b 153 10.0 9.5 
41 2-1 3 b 152 10.1 11.1 
4* 2.1 3 b 152 9.2 8.8 
Av. 152 9.8 9.8 
43 2.2 3 5. 5 161 11.6 10.1 
44 2.2 3 5.5 164 11.4 11.7 
45 2.2 3 6.0 164 12.6 10.7 
Av . 163 11.9 10.8 
46 2.3 3 b 149 9.9 9.6 
47 2.3 3 5.5 164 11.8 11.5 
48 2.3 3 b 16% 10.5 10.3 
Av. 158 10.7 10.5 
Overall average 156 12.1 11.7 
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Table 16. Marbling scores for the LD muscle in rib roasts 
Code Backfat Scores Code Backfat Scores 
no. thickness Raw Cooked® no. thickness Raw Cooked® 
in. in. 
1 1.0 6.0 2.0 25 1.7 3.0 3.0 
c 1.0 %.o z.Q 26 1.7 2.0 2.0 
3 1.0 3.0 3.0 27 1.7 4.0 4.0 
4 1.0 3.0 3.0 . 28 1.7 2.0 2.0 
Av. 6 .5 6. 5 Av. 2.8 2.8 
5 1.1 3.0 3.0 29 1.8 3.5 3.5 
6 1.1 b.O 6.0 30 1.8 2.0 2.0 
7 1.1 3.0 4.0 31 1.8 2.0 2.0 
8 1.1 1.0 1.0 32 1.8 3.0 3.0 
Av. 2. £ 2.5 Ay. 2.6 2.6 
9 1.2 6.0 6.0 33 1.9 2.0 2.0 
10 1.2 6.0 2. 5 34 1.9 2.0 2.0 
11 l.fc 1.0 1.0 35 1.9 4.0 4.0 
ÏC l.fc 6.0 2.0 36 1.9 2.0 2.5 
Av. 1.8 1.9 Av . 2.5 2.6 
13 1.3 1.5 6.5 37 6.0 4.0 4.0 
14 1.3 4.0 4.0 36 2.0 3.0 3.0 
15 1.3 2.0 6.0 39 C . 0 4.0 4.0 
Av. 6.5 6.8 Av. 3.7 3.7 
16 1.4 4.0 4.0 40 6-1 4.0 4.0 
17 1.4 6.0 k.O 41 %.l 2.5 2.5 
18 1.4 4.0 4.0 42 2.1 2.0 2.0 
Av. 3.3 3.3 Av. 2.8 2.8 
19 1.5 &.0 6.0 43 2.2 2. 0 2.0 
20 1.5 £.0  2.0 44 2.2 3.0 4.0 
%1 1.5 3.0 3.0 45 2.2 2.0 2.0 
Av. 6.3 • 3 Av. 2.3 2.7 
C.C. 1.6 6-0 2.0 46 2.3 3.0 3.0 
23 1.6 3.0 3.0 47 %.3 3.0 3.0 
c4 1.6 3.0 3.0 48 2.3 3.0 2.0 
Av. 6.  7 6.  7 Av. 3.0 2.7 
Overall average 2. 6 2.7 
aScored before cooking. 
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Table 17. Regression of marbling, cooking losses, yield and 
shear force values of rib roasts (Y) on backfat 
thickness (X) 
Regression statistics 
a b t 
Marbling 
Raw 
Cooked® 
1.79 
2.07 
0.51 
0.38 
1.74 
1.24 
Cooking losses 
Drip 
Volatile 
Total 
0.08 
16.80 
15.83 
3.54 
-1.33 
2.21 
6.07** 
-1.88 
2.19* 
Cooked yield from raw 
Yield of lean 
Raw 
Cooked 
83.02 
67.80 
67.91 
-6.12 
—9 « 50 
-8.97 
-2.15* 
.6.34** 
-5.40** 
Yield of fat 
Raw 
Cooked 
3.83 
3.90 
12.64 
9.11 
7.91** 
6.90** 
Yield of bone 
Raw 
Cooked 
25.62 
24. 54 
-3.36 
—1 » 60 
-4.37** 
-1.58 
Shear force 
Raw 
Cooked 
18.35 
22.18 
—3.64 
-3.74 
•3.73** 
-2.16* 
^Determined before cooking. 
**Signifieant at the 1 percent level. 
^Significant at the 5 percent level. 
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Table 18. Drip, volatile and total cooking losses of rib 
roasts 
Code Backf at Drip Volatile Total 
no • thickness loss loss loss 
in. % % % 
1 1.0 3.7 16.5 20.2 
2 1.0 3.3 15.0 18.3 
3 1.0 4.6 16.3 20.9 
4 1.0 2.1 15.5 17.6 
Av. 3.4 15.8 19.2 
5 1.1 2.5 14.8 17.3 
6 1.1 3.3 14.5 17.8 
7 1.1 3.6 15.3 18.9 
8 1.1 4.1 21.5 . 25.6 
Av. 3.4 16.5 19.9 
9 1.2 2-0 11.0 12.9 
10 l.fc 5. 5 17.4 23.0 
11 I.e. 5.1 16.2 21.3 
12 1.2 2.4 15.1 17.5 
Av. 3.8 14.9 18.7 
13 1.3 2.2 12.9 vl5.1 
14 1.3 4.9 14.0 18.9 
15 1.3 4.7 17.3 22.0 
Av. 3.9 14.7 18.7 
16 1.4 9.3 13.1 22.4 
17 1.4 4.9 15.1 20.0 
18 1.4 5.9 12.8 16.7 
Av. 6.7 13.7 20.4 
19 1.6 2.9 10.8 13.7 
20 1.5 7.1 15.6 22.6 
21 1.5 5.0 14.7 19.7 
Av. _ 5.0 13.7 18.7 
2 c 1.6 5.8 • 14.6 20.4 
%3 1.6 8.6 16.7 25.4 
%4 1.6 3.1 11.8 14.8 
Av. 5.8 14.4 20.2 
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Tacle Id. (Continued) 
Code Bacifat Drip Volatile Total 
no. taiciuaess loss loss loss 
%5 1.7 6.5 13.9 20.4 
26 1.7 5.6 15.7 21.3 
2? 1.7 7.1 12.0 19.1 
'£,3 1.7 7.6 15.7 23.3 
Av. 6.7 14.3 21.0 
cB 1.6 8.5 —13.4 21.9 
30 1.8 5.6 17.4 k4.0 
31 1.8 ? . 6 15.8 23.0 
3k 1.8 6.6 11.9 20.4 
Av. 7.7 14.6 62.3 
33 1.9 8.6 16.3 26.6 
34 1.9 7.8 15.1 22.9 
35 1.9 4.5 13.6 18.1 
36 1.9 9.8 15.6 25.4 
Av. 7.6 15.6 63.2 
37 2.0 9.9 12.0 21-9 
38 2.0 • 6.8 13.1 19.9 
39 2.0 5.7 14.9 20.6 
Av. 7.5 13.3 20.8 
40 6.1 7.3 16.5 19.8 
41 c.l 6.1 15.3 £1.4 
42 6.1 8 • 5 14.2 22.7 
Av. 7.3 14.0 kl.3 
43 6.k 5.9 16.2 22.1 
44 2.& 7.0 15.5 22.5 
45 6.2 ô. 2 Ik.9 19.1 
Av. 6.4 14.9 21.3 
46 6.3 7.0 13.0 20.0 
47 6.3 6.5 13.6 20.0 
48 2.3 6.4 13.0 21.4 
Av. 7.3 13.2 60.5 
Overall average 5.8 14.6 20.5 
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Table 19. Yield of raw rib roasts 
Code Backf at Trim5 Preparation 
no. thickness Lean Fat Bone waste loss" 
in. > '7° z° £ 
1 1.0 57.k 17.6 kk.3 l.k 1.7 
k 1.0 54.6 £0.1 kl • 5 0.6 3. £ 
3 1.0 57.3 17.7 k0.7 0.6 3.7 
4 1.0 59.1 17.0 £1.0 0.5 k .4 
Av. 57.0 18.1 kl .4 0.7 £.8 
5 1.1 57.7 16.3 £3.0 1.4 1.6 
6 1.1 56-7 15.6 k4.7 1.6 1.4 
7 1.1 60.1 16.0 kl-1 0.4 k.4 
6 1.1 58.7 16.1 kl .5 0.5 3. £ 
Av. 5o • 3 16.0 k%.6 1.0 £.£ 
9 l.k 55.6 17.9 £5.6 0 .£ 0.7 
10 l.k 6k.6 15.6 k0.8 0.4 0.6 
11 l.k 59.7 lb.£ £1.3 1.5 k . 3 
Ik l.k 57.k 17.7 kO.O 0.4 4.7 
Av. 58.8 16.6 £1.9 0.6 £.1 
13 1.3 5o.6 15.4 £4.7 0.0 1.3 
14 1.3 53.4 kô.O 17. £ 0.3 3.1 
15 1.3 58.4 15.5 k£.5 0.4 3. £ 
Av. 56.8 19.0 kl.o O.k £.5 
16 1.4 39.9 34.9 k£ .4 0.9 1.9 
17 1.4 56.4 IS.7 k£.l 0.8 £.0 
18 1.4 54.0 £4.£ - 19.1 0.5 £.£ 
Av. 50.1 k5.9 £l.k 0.7 £.0 
19 1.5 5k.5 k4. £ £0.9 1.1 1.3 
£0 1.5 50.5 k6.0 19.8 1.3 - £.4 
£1 1.5 6k.3 17.£ 18.6 O.k 1.7 
Av. 55.1 k^.5 19.8 0.9 1.8 
kk 1.6 48.6 31.k 17.5 0.5 k.£ 
£3 1.6 54.4 £1.8 18.0 0.8 5.0 
k4 1.6 56.5 kl.7 kl .1 0.1 0.6 
Av. 53.% k4.9 18.9 0.5 £.6 
aInedible waste. 
DQotained oy difference. 
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Table 19. (Continued) 
Code Backfat Trim Preparation 
no. thickness Lean Fat Bone waste loss 
c5 1.7 46.4 68.0 cl.8 1.3 %.5 
cô 1.7 54.1 cl.% fcl.8 0.4 £.5 
cH 1.7 50-9 £7.7 c0.5 0.0 0.9 
c6 1.7 54.8 %5.1 16.9 0.9 £.3 
Av. 51.6 %5.5 %0.£ 0.6 £.0 
%9 1.8 45.5 33.7 18.8 1.1 0.9 
•30 1.8 55.9 18.7 £1.7 1.4 2.3 
31 1.8 50.3 c.6.4 £1.6 0.5 1.2 
3% 1.8 44.4 <c8 • 8 c3.1 l.c £.5 
Av. 49.0 26.9 %1.3 1.0 1.7 
33 1.9 47.0 c9.3 19.6 1.6 £.5 
34 1.9 50.0 £4.9 £0.6 1.8 c.7 
35 1.9 50.8 %3.3 £3.4 0.6 1.7 
36 1.9 50.1 £9.5 17.0 1.6 1.8 
Av. 49.5 %6.8 ZO.c 1.4 c.£ 
37 %.o 40.£ 41.1 16.0 0.7 £.0 
38 C..Q 51.% 30.9 14.7 1.3 1.9 
39 c.O 45.3 £8.7 •C.Q.-C 1.0 4.8 
Av. 45.6 33.6 17.0 1.0 £.9 
40 £.1 45.1 35.9 16.3 0.5 £. £ 
41 £.1 48.8 31.1 17.6 0.7 1.8 
4c %.l 5%.6 c4.4 19.0 1.3 c.7 
Av • 48.8 30.5 17.6 0.6 & . £  
43 k..£ 55.5 Z6.4 14.6 0.6 %.9 
44 C.% 47.5 31.6 18.0 0.3 £.6 
45 L. c 46.4 31.4 18.4 0.9 c. 9 
Av. 49.8 £9.8 17.0 0.6 c .8 
46 c.3 46.5 30. 5 %0.7 0.5 1.8 
47 k.3 49.5 c6 • 8 k.0.4 1.5 1.8 
4b 6.3 4k.8 36.9 17.0 0.8 £.5 
Av. 46.3 31.4 19.4 0.9 £.0 
Overall average 5c. 4 c4.4 £p.c 0.8 fc.3 
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Table £0. Yield of cooked rib roasts 
Cooked Prepari 
Code Backf at yield Trim tion 
no. thickness from raw Lean Fat Bone waste loss 
in. > p /ô % i > 
1 1.0 79.6 61.6 13.8 cl-1 1.2 £.3 
£ 1.0 81.7 54.3 14.1 £2.9 1.7 7.0 
3 1.0 79.1 57.6 15.& 21.7 1. £ 4.3 
4 1.0 6%.4 5%.4 10.9 28.£ 3.5 5.0 
Av. 80.8 56.5 13.5 23.5 1.9 4.6 
5 1.1 Sc.? 65.4 13.0 20.1 1.3 0 • £ 
6 1.1 8%.L 60.3 9.9 c6.9 1.0 1.9 
7 1.1 81.1 57.1 15.8 £0.0 0.4 6.7 
6 1.1 74.4 5%. 5 13.£ 26.1 1. £ 7.0 
Av. 60.1 58.8 13.0 23.3 1.0 4.0 
9 l.£ 87.1 58.% 16.1 £3.£ 1.0 1.5 
10 l.£ 77.0 60. 2 10.5 27.3 0.5 1.5 
11 l.£ 78.7 58.7 14.5 19.9 1.5 5.6 
lc l.£ 8%.5 55.3 9.6 26.7 1.1 7.3 
Av. 81.3 56.1 lis. 7 £4.3 1.0 4.0 
13 1.3 84.9 6c o lc. 0 22.1 1.5 1.9 
14 1.3 81.1 56.9 16.5 c4.1 2.4 4.1 
15 1.3 78.0 65.6 12.1 15.8 0.6 5.9 
Av. 61.3 60.3 13.5 £0.7 1.5 4.0 
16 1.4 77.6 49. c £4.£ £1.7 1.1 3.6 
17 1.4 80.0 6c. 6 13. 7 19.8 1.3 £.4 
18 1.4 81.3 53.1 17.7 £1.0 3.6 4.6 
Av. 79.6 55.0 18.5 £0.6 £.0 3.6 
19 1.5 86.3 55.0 £0.1 ££.4 0.5 . £.0 
£0 1.5 77.3 55.0 cl.7 21.2 0.9 l.£ 
%1 1.5 80.3 57.2 12.5 £3.4 1.0 5.9 
Av • 81.3 55.7 16.1 22.3 0.6 3.0 
££ 1.6 79.6 45.7 £0.5 19.0 7.9 6.9 
£ 3 1.6 74.6 49.4 19.7 £l. 5 0.8 8-5 
£4 . 1.6 65.1 56.6 16.7 20.4 0.9 1.2 
Av. 79.S 51.3 19.6 £0.3 3.£ 5.6 
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Table £0. (Continued) 
Cooked Prepara-
Code Backfat yield Trim tion 
no. thickness from raw Lean Fat Bone waste lose 
£5 1.7 79.5 45.% 23.5 24.6 2.3 4.4 
£6 1.7 78.7 56.4 13.6 22. £ 1.0 6.6 
£7 1.7 80.9 46.6 64.7 24.5 1 • £ 1.0 
£8 1.7 76.7 57.9 15.0 19.4 1. £ 6.5 
Av. 79.0 5£.0 19.2 £2.7 1.4 4.7 
£9 1.8 7b.1 47.6 27.4 ££.0 1.4 1.6 
30 1.8 76.0 53.7 17.6 22.2 1.1 5-4 
31 1.3 77.0 47.7 20.5 £5.9 0.6 5.3 
3£ 1.8 79.6 47.0 31.7 17.3 0.3 3.2 
Av. 77.7 49.0 £4.3 £1.8 1.0 3.9 
33 1.9 73.4 51.6 20.7 £1.4 1.5 4.6 
34 1.9 77.1 46.9 25.0 £1.£ 1.0 5.9 
35 1.9 81.9 54.9 22.1 £1.1 1.3 0.6 
36 1.9 77.0 51.8 £3.5 £2.4 0.7 1.5 
Av. 77.4 51.3 £2.3 £1 • 5 1.1 3.2 
37 £.0 78.1 44.6 %4.3 £0.6 0.8 9.2 
38 £.0 80.1 59.8 17.0 19.9 0.5 2.8 
39 £. 0 79.4 52.4 24.0 15.1 1.0 7.5 
Av. 79.2 5%. 3 £1.9 18. ô 0.6 6.5 
40 £-1 80.2 45.B £3.0 £3.0 1. £ 7.0 
41 6.1 78.6 45. % 22.3 ££.6 1.9 8.0 
42 £.1 77.3 50.0 £3. 7 19.0 0.9 6.4 
Av. 78.7 47.0 23.0 £1.5 1.3 7.1 
43 £. 2 77.9 49.6 £2.3 ££.7 1.1 4.7 
44 £.2 77.4 50.8 20.6 20. £ 1.3 7.1 
45 £. £ 80.9 49.5 £4.3 18.6 1.0 6.6 
Av. 78.7 49.8 22.4 £0.5 1.1 6.1 
46 6.3 80.0 49.0 £0.7 ££.9 0.5 6 .9 
47 6.3 60.0 53.1 £0.5 19.9 0.8 5.7 
48 6.3 76.6 40. % £3.5 £=.0 1.2 7.1 
Av. 79.5 47.4 £1.6 £3.6 0.8 6.6 
Overall average 79.6 53.3 18.7 £1.9 1.3 4.7 
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Table 21• Shear force values for the LD muscle In raw 
rib roasts 
Code Backfat Shear force 
no. thickness Proximal Distal Average 
in. lbs. lbs. lbs. 
1 1.0 8.8 10.5 9.5 
C  1.0 17.5 21.3 19.3 
3 1.0 15.3 12.2 13.8 
4 1.0 10.9 14.4 12.6 
Av- 13.1 14.7 13.9 
5 1.1 14.6 15.9 15.2 
6 1.1 15.7 13.4 14.6 
7 1.1 15.0 14.% 14.6 
8 1.1 18.7 c7.0 22.8 
Av. 16.0 17.6 15.8 
9 1.2 13.4 11.0 12.2 
10 l.k. 12.6 - - 13.8 13.2 
11 l.c 15.8 16.6 16.2 
lc 1.6 1-3.1 6 3.1 18.1 
Av. 13.7 16.1 14.9 
13 1.3 13.% 15.6 14.4 
14 1.3 7.4 11.8 9.6 
15 1.3 11.% 13.5 1'c .4 
Av. 10.6 13.6 12.1 
16 1.4 14.8 14 .'c 14.5 
17 1.4 13.5 13.6 13.6 
18 1.4 10.8 Ic.tc 11.5 
Av. 13.0 13.3 13.2 
19 1.5 8.1 11.1 9.6 
•cO 1.5 lc. 5 15.4 14.0 
el 1.5 13.'c 16.1 14.6 
Av. 11.3 14.2 1'c. 7 
c'c 1.6 9.4 11.6 10.3 
%3 1.6 8.9 9.6 9.% 
c4 1.6 6.4 •3.4 7.4 
Av . 8.6 9.7 9.0 
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Table 21. (Continued) 
Code Backfat Sheer force 
no. thickness Proximal Distal Avéra; 
%5 _ 1.7 16. c 10-9 13.6 
26 1.7 13.3 13.5 13.4 
27 1.7 9.2 11.3 10.2 
'cQ 1.7 9.9 7.6 8.8 
Av. 12.2 10-8 11.5 
'c9 1.8 le. b 17.3 14.9 
30 l.c 9.7 1%.0 10.8 
31 1.3 7.6 13.9 10.6 
3 c 1.3 15.7 15.4 15.6 
Av. 11.4 14.6 13.0 
33 1.9 14.6 13.6 14.% 
34 1.9 11.1 14.6 1%.8 
35 1.9 10.% 13.0 11.6 
36 1.9 7.5 10.1 8.8 
Av. 10.9 1%.8 11.8 
37 %.0 12.6 10.5 11.6 
36 %.0 7.9 6 • 5 7.2 
39 •c.O 9.6 11.3 10.4 
Av. 10.0 9.4 9.7 
40 c.l 10.4 9.4 9.9 
41 2.1 10.4 15.6 13.0 
4% 2.1 12.0 12.9 12.4 
Av. c. X 10.9 12.6 11.8 
43 c. 2 9.1 8.5 8.8 
44 %.% 10.1 11.0 10.6 
45 c. 'c 11.8 9.5 10.6 
Av. 10.3 9.7 10.0 
46 2.3 8.8 7.7 8.2 
47 2.3 16.1 lfc.9 14.5 
46 2.3 12.4 5.0 10.7 
Av. le« 4i y.9 11.1 
Overall average 11.9 13.0 1%.4 
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Tacle %&. Shear force values for the LD muscle In cooked 
rib roasts 
Code Backfat Shear force 
no. thickness Proximal Distal Average 
in. lbs. lbs. lbs. 
1 1.0 cl.6 18.3 £0.0 
c 1.0 18.7 3£.4 £5.6 
3 1.0 16.0 15.4 15.7 
4 1.0 16.6 15.7 16.£ 
Av. 18.3 £0.4 19.4 
5 1.1 11.0 £6.1 18.6 
6 1.1 9.5 14.7 l£.l 
7 1.1 lc. 3 16.0 14. £ 
• 8 1.1 14.0 17.3 15.6 
Av. 11.7 18.c 15.1 
9 l.c lb.£ 31.7 c3 • 4 
10 l.c 54.7 — — •34.7 
11 l.fc 18.8 £1.3 £0.0 
Ik. l.fc 18.9 18.0 18.4 
Av. £1.9 £3.7 £4.1 
15 1.5 15.1 19.8 17.4 
14 1.3 7.0 9.7 6.4 
15 1.3 15.8 £8.6 ££.£ 
Av. l£. 6 19.4 16.0 
16 1.4 1£.0 11.3 11.6 
17 1.4 14.7 IE.9 16. S 
lo 1.4 17.0 16.4 17.7 
Av. 14.6 16. £ 15.4 
19 1.5 12.6 %2.2 17.4 
kO 1.5 18.9 16.7 17.8 
£1 1.5 16.% 19.6 19.0 
Av. 16.6 19.6 18.1 
%£ 1.6 15.9 16.0 17.0 
c3 1.6 6.8 10.0 6.4 
c4 1.6 15.0 c3.4 19. £ 
Av. lfc.6 17.1 14.9 
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Table 2%. (Continued) 
Code Backf at Sheer force 
no. thickness Proximal Distal Average 
25 1.7 11.7 — — 11.7 
CO 1.7 13.5 10.4 - 12.0 
cl 1.7 15.0 11.0 13.0 
28 1.7 15.8 19.7 17.6 
Av. 14.0 13.7 13.6 
29 1.8 9.2 13.8 11.5 
30 1.6 14.4 26.6 %0.5 
31 1.8 7.0 11.3 9.% 
3k 1.8 14.% — — 14.2 
Av. 11.'c 17.% 13.8 
33 1.9 16.1 15.0 15.6 
34 1.9 11.6 11.% 11.4 
35 1.9 5.6 13.9 9.8 
36 1.9 13.9 15.1 14.5 
Av. 11.8 13.6 12.8 
37 c . O  18.7 1%. 8 15.8 
38 'c.O 15.0 %7.1 21.0 
39 c . O  8.0 8-0 
Av. 13.9 %0.0 14.9 
40 C l  6.3 6.3 
41 c .  1 14.0 — — 14.0 
4% c . l  14.5 %1.% 17.8 
Av. 11.6 %1 • % 12.7 
43 C.'c 15.1 22.2 18.6 
44 c.'c 15.7 %0. 7 18.2 
45 %• % 1%.8 19.6 16.3 
Av. 14.5 %0 .9 17.7 
46 %. 3 9.5 15.3 12.4 
47 6.3 17.9 19.0 13.4 
48 6.3 17.4 17.4 
Av. 14.9 17.% 16.1 
Overall average 14.4 18.3 16.1 
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Table 23. Analysis of variance of differences in shear 
force values for distal and proximal cores of 
the LD muscle in raw and cooked rib roasts 
Source of variation d.f. M.S. F values 
Raw rib roasts 
Mean 1 78.28 9.07** 
Regression 1 18.85 2.18 
Residual 46 8.63 
Total 47 
Cooked rib roasts 
__ 
Mean 1 677.77 22.69** 
Regression 1 0.87 0.03 
Residual 46 29.87 
Total 47 
••Significant at the 1 percent level. 
103 
ïacle 24 . Chemical composition of the LD muscle in raw 
rib roasts® 
Code Backfat 
no. thickness Moisture Fat Protein Residual*3 
in. > /= 
1 1.0 7%.1 5.0 22-5 0.4 
L 1.0 73.7 5.6 cl-6 0.9 
3 -.0 71.5 5-6 %C.1 0.8 
4 1.0 73.6 4.0 cl.6 0.6 
Av. 7c. 7 4.6 c£.0 0.7 
5 1.1 70.5 7.2 cl.6 0.7 
5 1.1 70.9 5.0 cc. C v. 6 
7 1.1 70.6 6. % c&.4 0.6 
8 1.1 71.9 5.1 22.0 1.0 
Av. 71.0 6.1 22.1 0.7 
3 l.c 74.5 4.0 cl.l 0. c 
10 1.2 7c. 1 c.O 22. 1 0.8 
11 1.6 71.7 3.9 25.7 0.7 
lc l.c 75.7 3.1 62.3 0.2 
Av. 75.0 Z.O 22- i 0.6 
13 1.3 71.4 6.1 21.9 0.6 
14 1.3 62.7 6.8 20 .2 1.5 
lb 1.3 71.7 3.1 24.2 1.0 
Av. 70.9 c.O £2.1 1.0 
16 1.4 6c. 0 19.S 17.5 0.6 
17 1.4 7c. 0 4.2 _3.5 0.5 
18 1.4 66.7 9.2 2l • 2 0.9 
Av. 67.6 11.1 20.7 0.7 
19 1.5 70.4 8.4 £0.4 0.6 
2Û 1.5 71.6 5.0 22.4 < -> 
2l l.c 66.6 9.4 cl .4 0.6 
Av. 70.5 7.6 2l • 4 0.7 
22 1.5 70.6 6-3 22.3 0.6 
<.3 1.6 69.7 9.5 19.6 1.2 
24 1.6 70.7 5.9 26 • 4 1.0 
Av. 70.5 7.2 21.6 1.0 
eDupllcste determinations. 
cReslaual = 100 - ( . moisture + /« 1' v L + protein). 
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l'acle J±. (Continued) 
Code tiECkl'at 
no. thickness kuisture Fat Protein Residual 
LÔ 1.7 70.7 9.6 15.7 1.0 
%o 1.7 7c.4 4.% c2. 3 0.6 
%7 1.7 70.4 7.5 cl • c 0.9 
%6 1.7 71.6 5.% %2. 5 0.7 
Av. 71.3 6.6 cl .3 0.6 
%9 l.d Sc. 4 9.3 cO.S 1.0 
30 1.3 73.9 %.8 c2.6 0.7 
31 1.5 69.% 9.7 cG. 1 1.0 
3c 1.5 69.0 10.5 IS. 6 0.9 
Av. 70.1 3. c cO.3 0.9 
33 1.9 7c.0 5 • c 22.1 0.7 
34 1.9 71.6 5.0 c2. 4 1.0 
35 1.9 63. c 10.3 %0.9 0.6 
36 1.9 70.4 7.4 cl.l 1.1 
Av. 70.6 7.0 cl.6 0.6 
3? c.O 70.1 7. c cl.o 0.3 
36 c.O 7c. S 5.3 cl • 4 0. c 
39 c.O 70.0 6.6 %0.5 0.4 
Av. 71.0 7.c cl .3 0-6 
40 c. l  66.0 13.9 16.5 1.3 
41 C . l  73.6 5.0 19.9 1.5 
4c C . l  74.% 3.8 20.1 1.9 
Av. 71.3 7.6 19.6 1.6 
43 c • % 73.4 4.6 21 « c 0.5 
44 c • % 70.5 7.3 20.7 1.0 
45 %. c 71.4 5.7 c2.0 0.9 
Av. 71.6 6.0 cl .3 0.9 
46 C .  5 bo. 5 9.6 %0 • c 1.5 
47 C .3 70.6 6.4 %%. 3 0.7 
46 C .3 69.7 7.3 21.7 1.3 
Av. 69.6 7.6 cl .4 1.2 
Overall average 70.9 6.6 cl.4 0.9 
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Table £5. Chemical composition of the LD muscle in r?;v rib 
chops® 
Code Backfat b 
no. thickness Moisture Fat Protein Residual 
in. > % 
1 1.0 7k.5 k. 5 k4. 3 0.4 
k 1.0 75.7 k.6 k3.0 0.7 
5 1.0 7k.4 k.9 k4.k 0.5 
4 1.0 74 .0 k- 7 kk. 8 0.5 
Av. 75.1 k. 7 k.5.7 0.5 
5 1.1 71.7 4.3 kk. 7 0.8 
6 1.1 7k. 5 5.5 k5.9 0.5 
? 1.1 71.1 5.0 kk.8 1.1 
6 1.1 7k.6 5.6 kk.6 1.0 
Av. 7k. 0 4 • c k5.0 0.8 
9 1-k 75.0 2k.0 0.8 
10 l.c • 74. k 5.0 kk.O 0.8 
11 l.k 7k. 0 k. 5 k4.9 0.6 
Ik l.k 75.9 k .5 kk. 6 l.k 
Av. 75.8 k. c kk.9 0.6 
13 1.5 , 7k.0 4.k k5.0 0.8 
14 1.5 70.1 7.5 kl .4 l.k 
15 1.5 71.6 1.5 kS.O 0.7 
Av. 71.5 4.5 ko . 5 0.9 
16 1.4 66.6 15.7 19.1 0.6 
17 1.4 7k.0 k .8 k4 .4 0.8 
18 1.4 70.8 5.1 k 5. k 0.9 
Av. 69.8 ? .k k2.k 0 .8 
19 l.c 75:9 5.1 kk. k 0.8 
kO l.c 73.6 k.9 kk. 6 0.7 
kl 1.0 70.k 5.9 k5.5 0.6 
Av. 7k.6 4.0 kk. 7 0.7 
k2 1.6 71.6 5.5 k4. 0 0.9 
c3 1.6 71.7 5.6 kl.O 1.7 
6,4 1.6 71.5 4.6 k5.k 0.9 
Av. 71.5 4.6 k&.7 1.2 
^Duplicate 
cResidual = 
determinations. 
100 - ( ;.s moisture + frt + protein) 
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Taule £5. (Continued) 
Gode Bacii'at 
no. thicicness ÀAsture Fat Protein Residual 
2 c 1.7 7c. 6 b. 6 20.4 1.4 
26 1.7 7c. 7 2. b c3.3 1.0 
£7 1.7 71.3 5.9 cl.9 0.9 
26 1.7 73. c 3. % cc .4 1 •£ 
Av. 7c.4 4.3 £2.1 1.1 
29 1.8 70.8 6.1 ccl 1.0 
30 1.8 73.6 c.l c3.6 0.7 
31 1.6 70.6 6.5 fcl.7 1.0 
3% 1.8 71.3 6.5 £1.0 1-1 
Av. 71.6 5.3 22.1 1.0 
33 1.9 71.7 4. c £3. £ 0.9 
34 1.9 7c.0 3. c 23.9 0.9 
35 1.9 68.6 9.3 cl. c 0.7 
"36 1.9 7c.4 3.5 £3.1 0-9 
Av. 71.c 5.1 ££.6 0.6 
37 c. 0 71.c 5.6 %£.? 0.5 
38 2-0 7c.% 4.6 22. 6 0.6 
39 2.0 71.6 5.7 £2.0 0.5 
Av. 71.7 5.3 ££.4 0.5 
40 C.l 66.8 1£.3 19.6 1.3 
41 c.l 73.6 3.6 cl.3 1.3-
4c cl 73.4 3.£ 21.3 c.l 
Av. 71.3 6.4 £0.7 1.6 
43 * iù 73.7 2.1 %2.8 1.4 
*4 C • C 7t.0 5.0 ££.£ 0.8 
45 *J • 7c.6 3.8 ££.? 0.9 
Av. 7c.8 3.6 2£.6 1.0 
46 ic • t3 70.7 6.8 £0.9 1.6 
47 c.3 70.4 6.6 ££.£ 0.6 
4ti & • ô 71.4 5.4 22.3 0.9 
Av. 70.6 6.3 21.8 1.1 
Overall average 71.9 4.6 22.6 0.9 
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Table 26. Chemical composition or the LD muscle in raw 
center chops® 
Code BscKi'&.t 
no • thickness Koisture Fat Protein Residual 
in. f= % % 
1 1.0 71.c 4.1 c4.6 0.1 
c  1.0 75.4 5.4 C C ' C  1.0 
5 1.0 71.6 5.6 c4.c 0.4 
4 1.0 7c.9 5.1 25.4 0.6 
Av. 72.5 3.6 c3.6 0.5 
5 1.1 71.6 5- 5 c2.4 0.5 
6 1.1 7c. c 5.% £4.4 0.2 
7 1.1 70.5 6 »c 'c'c.5 0.6 
6 1.1 71. o 4.9 cc. 1 1.4 
Av. 71.5 5.0 'c'c.3 0.7 
9 l.c 74.5 c • 5 c'c.'c 1.0 
10 l.c 7 c 5 4.5 2c. 5 0.7 
11 1. L 69.S 5. c c4.% 0.7 
lc 1 • c 7'c9 5.5 c2.7 1.1 
Av. 7c.4 5.9 c2 • 6 0.9 
15 1.5 71.5 5.5 c2.4 1.0 
14 1.5 69.4 6-1 21.0 1.5 
lc 1.5 71.5 C.ti 25. % 0.7 
Av. 70.7 5.4 22.9 1.1 
16 1.4 66. c 13.6 19.4 0.6 
1? 1.4 7c.4 c.7 24.3 G. 6 
16 1.4 70.8 5.4 cc • 7 1.1 
Av. 69. c 7 .c cc. 1 0.6 
19 l.c 75.5 5.1 c2 • s 0.8 
cO l.c 7c.6 5.5 23.0 1.1 
21 1.5 69.6 c.7 c2.6 1.1 
Av. 71.6 4.4 c2-b 1.0 
c2 1.6 7%.0 5.1 %4.1 c._ 
c5 1.6 71.9 5.1 cl.6 1.7 
c4 1.6 70-c 6.0 'c'c. a 1.0 
Av. 71.4 4.7 •c'c.7 l.c 
^Duplicate determinations . 
^Hesiauax = ; 100 - ( /j moisture + >- fat + /é pro tein) . 
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Table £6. (Continued) 
Code 3 actif at 
no. tnlckness Moisture Fat Protein Residual 
£5 1.7 75.1 5 .'c %0.5 1.4 
£6 1.7 7%. 6 £ . 5 £4.0 0.9 
cl 1.7 70.9 6.0 ££.0 1.1 
£8 1.7 71.5 4.9 £2.9 0.9 
Av. ?£.0 4.6 £2.3 1.1 
£W 1.6 69.7 7.8 £1.5 1.0 
50 l.c 75.5 'c. 5 £5.7 0.5 
51 1.8 70.1 3.0 20-9 1.0 
5£ 1.3 70.5 6.6 £0 • 5 0.6 
Av. 70.9 6.6 £1.6 0.6 
55 1.9 70-9 5.4 £2.7 1.0 
54 1.9 71.1 3.4 24.6 0.7 
55 1.9 6c .0 10.0 £l .4 0.6 
56 1.9 75.0 £. S ££. 8 1.4 
Av. 70.ô 5.4 £2.9 0.9 
57 £.0 71.5 6.0 22.0 0.7 
58 c.O ?£.0 5.5 ££.5 0.4 
59 c.O lc. 4 5.4 £1.7 0.5 
Av. 71.9 5.6 ££.0 0.5 
40 cl 66.4 l£.7 19.5 1.6 
41 cl 7k.8 5 • 5 £0.4 1.5 
4k, C.l 75.% 5.5 £1.7 1.6 
Av. 70.8 l.c £0.5 1.5 
45 _. b 7%.4 ô.-c £5.5 1.1 
44 L * L 71.9 5.5 ££. 0 0.8 
45 L • c 71.5 5.4 22.6 0.7 
Av. 71.9 4.6 £2.6 0.9 
46 c.5 70.4 7.6 20.7 1.5 
47 £.5 70.6 6.4 22.2 0.6 
48 c.3 71.0 6.7 £1.4 0.9 
Av. 70.7 6.9 £1.4 1.0 
Overall avere£e 71.4 5.5 22.4 0.9 
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Table 27. Regression of percent fat (Yg) of raw roast, 
raw rib chops and raw center chops on degree of 
marbling (Xg) and backfat thickness (Xj) 
a bl tl b2 t2 
Raw rib roast 0.14 0.42 0.48 2.40 5.60** 
Raw rib chops -2.00 0.69 0.99 1.85 5.36** 
Raw center chops -1 • &5 0.36 0. 55 2.02 6.SB** 
••Significant at the 1 percent level-
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Table 28. Analysis of variance of differences ir: chemical 
composition in raw rib roasts, raw rib chops and 
raw center chops 
Source of variation i .f. M.S. F values 
Moisture 
Roasts vs. rib chops 
Mean 
Regression 
Residual 
Total 
1 
1 
46 
47 
51.4 59 
0.003 
1.141 
45.10** 
Roasts vs. center chocs 
Mean _ 
Regression 
Residual 
Total 
Fat 
1 • 
1 
46 
47 
11.116 
1.071 
1.594 
6.97* 
Roasts vs. rib chops 
Mean 
Regression 
Residual 
Total 
1 
1 
46 
47 
£34.523 
0.150 
1.626 
144.08** 
Roasts vs. center chops 
Mean 
Regression 
Residual 
Total 
Protein 
1 
1 
46 
47 
110.408 
0.020 
2.674 
41.28*± 
Roasts vs. rib chops 
Mean 
Regression 
Residual 
Total 
1 
1 
46 
47 
61.197 
0.275 
0.340 
179.73** 
Roasts vs. center chops 
Mean 
Regression 
Residual 
Total 
1 
1 
46 
47 
47.001 
0.471 
0.452 
103.69** 
^Significant at the 1 percent level. 
"""Significant at the 5 percent level. 
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Table £9. Cnenilcal composition of the LD muscle in cooked 
rib roastsa 
Gode 
no. 
Backf st 
thickness Moisture Fat Protein Residual 
in. fi 
1 1.0 55.0 c • 5 
£ 1.0 65. £ Y . 5 
3 1.0 63.6 3.£ 
4 1.0 56.3 5.7 
Av. DL .0 7 . £ 
5 1.1 6c,.9 7.5 
5 1.1 64.3 6.4 
7 1.1 34.3 6.0 
8 1.1 61.3 6 • c 
Av. 64. C 7.7 
9 1 • £ 65.0 5.9 
10 1 • £ 61.£ 7.5 
11 l.£ 64.9 6-0 
l£ l.c 6^.3 5. £ 
Av. 64.6 6 .£ 
13 1.3 66.3 6.9 
14 1.3 61.1 13.. 5 
lo 1.3 65.1 4.4 
Av. 64. £ 8.3 
16 1.4 46.5 31.0 
17 1.4 66.1 6.0 
16 1.4 60.7 l£.Ô 
Av. 56.4 16 • 5 
19 l.u 63.9 10.5 
20 1. o Ô£ • o 9.6 
£l 1 • o . 60.6 10.3 
.Av. Ô£. 0 10.1 
££ 1.6 _: £ • 4 - 10. £ 
£3 1.6 60.5 15.3 
£4 1.6 64.6 9.9 
Av. D£ . 6 11.6 
aDupllcete de terminai Ions. 
cResiduai - 100 - moi sture 
c < .\i 
£6.4 
£ 6 . 8  
Â.7.6 
£7 . £ 
£c.l 
£7.1 
6.7.3 
30.6 
c?.B 
£C.l 
30.6 
Lw • O 
£6.7 
£5. £ 
£6. 0  
£4 .£ 
£Ô • 1 
26.5 
19.7 
£7.3 
c5. £ 
£4 .4 
£4.9 
£6.5 
£6.3 
£5.6 
£5.7 
££•9 
£4.7 
£4.8 
0. 5 
0.9 
0.4 
0.4 
0.6 
0.5 
0.2 
0.4 
1.1 
0.6 
1.0 
0-7 
0.6 
0 . 8  
0 . 6  
0 . 6  
1.2 
1.1 
1.0 
0 . 8  
0.6 
0.5 
0.6 
0.7 
1 . 1  
0 . 6  
0.8 
0.7 
1.3 
0.6 
0.9 
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Tacle 29. (Continued) 
Code 
no. 
Backf at 
thickness hoisture Fat Protein Residi 
£5 1.7 60.6 14.4 ^3.5 1.2 
£6 1.7 ::ô .6 7.0 £5.7 0.7 
£7 1.7 59.5 11.6 £7.3 0.8 
£3 1.7 63.3 7.0 £3.6 0.6 
Av. 61. b 10.1 27. £ _ .5 
£5 1.3 57. c 14.9 £6.7 l.£ 
«50 1.3 63.4 5.6 30.7 0.3 
31 1.8 57.4 15.5 £5-4 0.7 
3& 1.3 61.0 15.7 £2.4 0.9 
Av. 55. c l£.9 £6.6 O.S 
33 l.S 60.4 10.6 £S • £ O.S 
34 1.9 64.9 ?.£ 27.3 0.6 
35 1.3 60. £ 14.1 £5.3 r, .4 
36 l.S 61.S l£.l £5.6 0. 5 
Av. 61.8 11.0 £6.6 0.6 
37 6 « 0 64.0 10. 5 £5.1 0.3 
36 £.0 64.0 9.3 26.0 0.7 
39 6.0 o£.0 l£.4 £5.0 O.G 
Av. 63.3 10.5 25.4 0.5 
40 *..1 56.7 16.9 £5 • £ 1.2 
41 £.1 63.9 9.0 £0 « £ 0.9 
4k. £.1 64.0 7 .3 £6.7 £.0 
Av. 61.5 11.1 £6.0 1.4 
43 £. £ 60.1 7.3 £6.6 1.0 
44 £. £ 63.7 5.5 £5.9 0.6 
45 £. £ 63 9.3 £6.4 0.6 
Av. 64.0 9.0 £5.3 0.7 
46 £.3 60.4 13.9 £4. 3 1.4 
47 £.3 :3.5 3 .6 £7 . £ 0.6 
4b £.3 59.£ l£. 6 £7.1 1.1 
Av. 61.1 11.7 £ S • £ 1.0 
Overall average J 2 • 5 10.£ c 6.0 0.6 
im 
Table 30. Chemical composition of the LB muscle in cooked 
rib chopsa 
Code Backi'at 
no. thickness Moisture Fat Protein Residual 
in. A % % % 
1 1.0 55.4 5 3 .0 0.4 
c 1.0 53.4 7.8 37.5 1.3 
3 1.0 57.5 5 • 6 37.5 0.8 
4 1.0 55.0 6.4 35.1 0.4 
Av. 55.S 5. 5 37.0 0.7 
5 1.1 54.1 9.4 35.8 0.7 
6 1.1 58 • c 7.0 34.4 0.4 
? 1.1 5L.4 11.6 34.7 1.3 
6 1.1 54.0 7.9 36.4 1.7 
Av. 54.7 9.0 35.3 1.0 
9 1.2 53.3 5.1 36.5 k.l 
10 l.c 53.1 r .0 37.9 1.0 
11 1.2 55.1 5. 5 38.4 1.0 
lc l.c 56.1 6.0 36.% 1.7 
Av . 54.4 6.9 37.c 1.4 
13 1.3 j?3.6 9.3 36.0 1.1 
14 1.3 51.0 14.9 3c. 5 1.5 
lu 1.3 55.6 4.6 37.9 1.9 
Av. 53.4 9.6 35.5 1.5 
16 1.4 48.0 19.5 31.6 0.9 
1? 1.4 o5.£ 6.7 37.4 0.7 
IB 1.4 52. 6 11.0 35.7 0.7 
Av. 51.9 lc. 4 34 .9 0.8 
19 l.L 53.0 9.5 35.5 c.O 
£0 1.5 53.1 B. 6 35.8 1.5 
ici 1.5 5c.3 11.o 34.8 0.8 
Av • 53.0 9.9 35.7 1.4 
CC 1.6 5 ). c z . c 37.3 1.0 
£3 1.6 5c.9 lc.O 33.3 1.8 
c4 1.6 51.4 11. c 36.4 1.0 
Av. 5c. 6 10.5 35.7 1.3 
^Duplicate determine t ions. 
^Residual = 100 - ( moisture +• : f r t + protein). 
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Tacle 30. (Continued) 
Code Backf at 
no. thickness Moisture Fat Protein Residual 
'CO 1.7 G3 .4 11.7 33.4 1.5 
%6 1.7 53. c 7.8 38.1 0.9 
i.7 1.7 50 .3 13.1 35.6 1.0 
CO 1.7 55.4 5.3 35.% 1.1 
Av. 53.1 10. c 35.6 1.1 
c9 l.S 51.0 13.0 34.8 1.% 
30 l.b o5.9 7.0 36.3 0.8 
31 1.3 46.6 13.7 36.1 1.6 
3c l.b 4b. 9 14.7 35.3 1.1 
Av. 51.1 lc.l 35.6 l.fc 
33 1.9 o3 .9 9.7 35.1 1.3 
34 1.9 57. c 7. c 34.5 0.8 
35 1.9 47.4 18.0 33.9 0.7 
3d 1.9 54.c 6.3 36.7 0.8 
Av. 53. 2 10.8 35.1 0.9 
3? c • 0 55.7 10.5 33.3 0.5 
3b c.O 53.6 10.3 35.1 0.8 
O's c-0 57.9 9 • 31.8 0.3 
Av. 55. b 10.1 33.4 0.7 
40 £.1 47.6 c0.3 30.3 1.6 
41 cl 55.6 6.3 34. £ 1.3 
4c cl 54.0 7.3 35-5 %.7 
Av. 5c.4 lc.l 33.5 1.9 
43 C.' c 53.9 7.5 37.3 l.fc 
44 C'C 55.6 9.8 33.5 1.1 
45 C • c 54.3 10.1 34. 3 1.3 
Av. 54.6 9.c 35.0 1.% 
46 £.3 51.3 14.4 3%. 4 1.9 
47 £.3 55.0 11. c 0 L, « x_ 0. -
4c k,. 3 5c. 1 lc.O 34.9 1.0 
Av. 5c. £ lc. 7 33.3 l.fc 
Overall average 53. c 10.0 35.3 1.% 
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T'a Lie 31. Chemical composition of the LD muscle in cocked 
center chops6 
Code Backfat 
no. thickness Moisture Fat Protein Residual 
in. % > 
1 1.0 57.c 7.1 35.6 o.l 
c 1.0 53.9 6.1 36.6 1.2 
3 1.0 57.0 7.1 35.3 0.6 
4 1.0 57.6 6.0 35.7 0.7 
Av. 56.4 7.1 35.6 0.6 
5 1.1 51.6 10.6 37.1 0.7 
6 1.1 57.5 7.3 35.0 C.c 
7 1.1 55.1 Yc.l 33. 5 1.3 
6 1.1 53.6 6 • c 36.7 1.5 
Av. 54.0 2.6 35.6 0.9 
9 l.'c 53. L 7.7 36.6 c.O 
10 l.'c 5.5.0 9.7 35.1 l.'c 
11 l.'c 54.4 7.1 37.9 0.6 
lc l.'c 55.3 6.0 35.4 1.3 
Av. 54.0 8.1 36.6 1.3 
13 1.3 53.6 10.1 35.1 1.0 
14 1.3 be 0 14.7 3c. 1 1.S& 
lo 1.3 56.1 4.1 36.4 1.4 
Av. 54.6 9.6 • 34.5 l.c 
16 1.4 45.0 £5.0 c9 . 3 0.7 
17 1.4 55 .'c 7.9 35.8 1.1 
lb 1.4 04.1 10.6 34.7 u .6 
Av. 51.4 14.5 33.3 0.8 
IS 1.5 53.6 8.7 36.4 1.3 
cO 1.0 55.0 7.5 55.5 1.9 
cl 1.5 51.6 Id. 5 30.9 1.0 
Av. 53.4 10.9 34.3 1.4 
c'c 1.6 c4.6 7.6 36.4 l.'d 
CO 1.6 53.0 1%.6 3c.5 1.9 
£4 1.6 51. w lfc.9 53.8 1.8 
Av. o3.0 11.1 34.c 1.6 
^Duplicate determinations. 
cResldual = ICG - ( moisture + fat + % protein). 
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Tacle 31. (Continued) 
Code BaciU'at 
no. thickness KoIsture Fat Protein Residual 
25 1.7 5c. 5 13.1 33.2 1.4 
26 1.7 55-0 5.4 36.4 1.2 
27 1.7 5%.8 11.0 35.0 l.c 
26 1.7 52.6 9.7 56.6 1.1 
Av. 53.4 10.0 55.3 1.2 
2ti 1.8 43.6 15.2 34.9 1.1 
30 1.6 58.6 5.7 35.1 0.6 
31 1.8 51.4 14.0 33.% 1.4 
3c 1.6 50.0 15.7 33.0 1.3 
Av. 5c 2 12. 6 34.0 1.1 
33 l.S 50.6 14.9 33.S 0.7 
34 1.9 55.5 7.9 36.0 0 • 5 
•?5 1.9 49. c 18.0 31.7 0.8 
36 1.9 55.1 6.0 34.7 2.2 
Av. 5k.8 12.2 34.0 1.0 
3? c.O 53.6 12. o 3 5.4 0.5 
3B £.0 55.1 10.5 34.4 0.2 
39 c.O 57.6 11.3 30.7 0.4 
Av. 55.4 11.4 32.6 0.4 
40 c.l 44.6 24 .4 29.5 1.5 
41 2.1 49.6 14.6 34.6 1.0 
4c c.l 55.0 8.8 34.5 1.7 
Av. 49.7 15.9 32.9 1.4 
43 2- 2 55.3 6.0 35.c 1.1 
44 k,. c* 55.3 11.5 32.4 G. 8 
45 c • c 53.7 11.3 34.0 1.0 
Av. 54.8 10.3 •54.0 1.0 
46 2.3 50.9 16.1 31.5 1.7 
47 2-3 53.5 13.4 32.2 G.9 
48 2.3 5%.G 13.8 52. 5 1.1 
Av. 52.5 14.4 33.0 1.2 
Overall average 53.4 11.1 •54 .4 1.1 
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Table 3£. Heat of comcustion of cooked pork chops PS 
determined by comcustion in the calorimeter 
and by the use of factors 
Heat of combustion 
Bac£.i'at Carcass Determined^ Calculated^ Difference 
tnickness no. Cal./gm. Cal./gm. Cal./gn. 
in. 
Rib 
1.0 1 £. 62 £.64 -0.02 
1.1 5 £.88 £.91 -0.05 
1.2 11 £.7£ £.69 0.05 
1.3 14 5.£5 - 3.£6 0.02 
1.4 17 £.70 £.75 -0.05 
l.v 'cO £.9£ £.90 0.02 
1.6 £4 5.l£ 5.12 0.00 
1.7 'CO £. 77 £.76 -0.01 
1.6 30 £.66 £. 71 —0.03 
1.9 55 5.54 5.65 -0.09 
6.0 39 £. 66 £. 70 —0.02 
cl 4 £ £. 86 £.75 0.11 £ . £ 43 £. 64 £.65 0.01 
£. *3 4o 5.10 5.11 -0.01 
Average £.91 £.91 
Center 
1.0 1 £.65 £.5 = -0.05 
1.1 5 5.06 •3.11 -0.05 
l.c 11 £. 50 £.51 -0.01 
1.3 14 5 . £D 5 . £1 0.05 
1.4 17 £.61 £.77 0.04 
1.5 'cO • — — — 
1.6 c4 5.15 3.14 — C. 01 
1.7 £8 5.00 £.99 0.01 
1.3 30 £.49 £ • v£ -0.05 
1.9 55 o . 50 5. 50 0.00 
•c.O 59 tv
 
CD
 
H
 
2.80 0.01 
•c.l 4c £. Yd c 79 —0.01 
;c.c 43 £.60 £.6? -0.07 
c.3 43 5.13 5.15 -0.02 
Average £.94 £.95 
aFrom duplicate or triplicate samples. 
^Factors applied t^ protein ana fet : 5.55 end 9.50, 
respectively. 
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Table 33. Physiological fuel "value calculated from fat and 
protein content of cooked rib and center chopsa 
Backfat Carcass Rib Center 
thickness no. cal./100 gm. cal./100 gm. 
in. 
1.0 1 209 216 
1.1 5 238 254 
1.2 11 214 226 
1.3 14 273 270 
1.4 17 220 224 
1.5 20 235 221 
1.6 24 256 260 
1.7 28 225 243 
1.3 30 218 201 
1.9 35 307 297 
2.0 39 222 233 
2.1 42 222 226 
2.2 43 228 224 
2.3 48 257 263 
Average 237 240 
aFactors applied to protein and fat: 4.27 arid 9.02, 
respectively. 
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Table 34. Taste panel scores for flavor, tenderness end 
juiciness of cooked rib roasts 
Code Backfat 
no. thickness Flavor Tenderness Juiciness 
in. 
1 1.0 6.0 4.5 5.6 
2 1.0 7.2 4.6 5.5 
5 1.0 6.5 7.0 6 • 2 
4 1.0 5 .b 4.5 5.0 
Av. 6.5 5.2 5.1 
5 1.1 6.3 5.9 5.7 
6 1.1 5. B 7. 5 6.5 
7 1.1 5.8 6.0 5.6 
8 1.1 6.0 6.8 4.5 
Av. 5.2 S • 6 5.6 
9 l.c 6.0 7.2 7.4 
10 1.2 6.5 6.7 • efs 
11 1.2 6. c 6.5 5.2 
lc 1.2 6.5 5. 7 4.5 
Av. 6.4 6.5 5.9 
15 1.5 7.0 7 .4 7.5 
14 1.5 6.7 7.6 7.3 
lo 1.5 6 .0 5.6 4.5 
Av. 6.6 7.0 ? .4 
16 1.4 6.5 c . 0 7.5 
17 1.4 6.9 6.8 6.3 
lb 1.4 5.5 o. 5 5.2 
Av. 6 • 5 6.8 c.3 
19 l.b 5.8 7.2 6.7 
20 l.o 7.6 7 • 2 c.9 
21 -L . 5 5.9 4.9 5.5 
Av • 6 .4 6.4 6.4 
22 . 1.6 5 .-5 7.5 6 . c 
23 1.6 6.5 7 .6 6.5 
24 1.6 5. L 6.2 7.4 
Av. 
-.1 7.1 c .8 
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ïacle 54. (Continued) 
Code Backfat 
no. thickness Flavor Tenderness Juiciness 
cd 1.7 6.6 7.5 6.1 
ce 1.7 5.6 5.7 5.5 
cl 1.7 6.5 7.1 7.1 
ic6 i. 7 5.3 5.2 4.2 
Av. 5.4 5.9 6.4 
29 1.6 5.9 8 . C  7.6 
30 1.6 6.5 6.6 5.3 
31 1.6 6_. 3 7.0 5.4 
O'c l.b 6. c 7. c 7. c 
Av. 5.o 7.3 6.7 
33 1.9 6.7 5.5 5 73_ 
34 1.9 6.6 5.3 - 5.3 
35 1.9 5.5 5.C 6.2 
35 1.2 5.5 7.3 5.5 
Av • 6.5 7. c 5.4 
37 c.O 5.0 6.5 5.0 
36 c.O 6.6 7.1 7.c 
39 c.O 6.0 6.3 •6. c 
Av. 6 .'c 7. c 6.5 
40 %.l 5.7 6.c 7.5 
41 c.l 5.7 6.7 5.2 
4c c.l c.O 6.6 5.6 
Av • 5.6 7.c 5.5 
43 c.2 5.3 7.0 6.2 
44 ù.c ; .5 c.3 
45 c.c 5.7 5.i 5.9 
Av. 6.% 5.7 6.5 
45 -c.3 S.c 7.6 6. . 
47 L.3 5.1 S.c 7.2 
46 c.3 5.8 5.1 5.0 
Av. 5.0 6.6 5.7 
Overall average 6.5 6.7 6.3 
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Table 35. Analysis of variance of taste panel scores for 
flavor, tenderness and Juiciness of cooked rib 
roasts 
Source of variation d.f. k.S. F values 
Flav or 
Treatment 13 0.14 0.35 
Error 11 0.39 
Total 24 
Tenderness 
Treatment 13 1.43 0.94 
Error 11 1.52 
Total 24 
Juiciness 
Treatment 13 1.13 1.96 
Error 11 0.58 
To tal 24 
